\| I+ Bacnard and S.M. Lond

VSPAS , Jure 2008
NE’Z‘JOH; Aprtl 2009

\(jyci T lans Per + LJM_!:}' Sca 2 ) E_.é?ij O 7%,,5

%

Mquc/h: ])?eem,w,‘,_fn..u._c:/a_/zc Eeuq zé’@su’
. [ A
- 'ADK’. Periodie  Focosins _ Chapnels

D

77): jcq//ﬂ/

________ a?d 7L /;c: ,'.Mak'/mum br:ém C_c._{_rf'fﬁ 7£ S~ é;gcu"u@ /?:‘F? 7{5"/)

The_maxipom pee veance ® _ That con

,,,,,,,,,,,,,,, e frcn:z,ifof?‘cc/ a

o’f%_w,g ﬁ ven aac@__ . with g s'sfccﬁaf/‘ca/ 75@:95 ’?7 o

%:cﬂlﬁo[czj_ . 62470/ /@‘}7[46@: /s 07& Cﬁ%f‘cq/ /M_Pﬁf'?lcfﬂfc.

/
Lhw..a[c;.{_ f?{:i; 0/07[f fﬂc;/ ’7£ 4 ﬁjfl?o 4 7‘ m?o/ qoce f CHG -,[.»'0,7
c ;)G e is- A}cccfca[ Cotig JA’D ns___can ée O/E/’/vca/ 7%”4

ﬁ/{blpro xdmag fe mngﬁ[)(ﬁ.me’cg / :v_’_D.[u Fons fo ‘f'ﬁ& /?fafc:/zgc/

beam __ea \/a;tf@/eze:m?qg Fons 742(.6&7;@6(7 [« f?‘;’cc .
A / #cinﬁ.f{qg&uﬂ - 1M lee / solv ,l,«on; o_‘:A 7%:_ enve /o/oc

t;-?w? fivas _can  be  EUslua 7‘:0{ : Bot 5/:’7&7_1%11&-7/ _90/07%975
c;rc /@_mﬂfra ble ‘o Dﬂafﬁrfﬁﬂa/ Sca /,E,,;m ana[ emé/c

{.’ﬁf;__z‘a/______ﬁs{ﬁ[ua top of a/zf;jﬁ fradeotss,

As a_ practical mgfi[cr_} < f va tlons _dect ved __must b

& F/DL .!m// To ch ‘mes Wﬁ‘c'n:; technol. 29 / fs  Aea sthle

“_ﬁﬂajnc"} Flcld Limrls

- glccf(on bﬁ:’q )éa{own

. V@CDUM

Horzouer, hﬁ fer_ocder z{qh/f? constramls  ete. mos 7
also be fcs r:c;r%:d(, Trectments o;é 1%::;:: 7[D!PJCS

E TF@'nsiPorvL /imz‘# Gic (f.f’}c:‘k‘llr*)(cféﬁ( ﬁgﬁ’ec{ 7% ffcﬁﬁo/jy.

Q‘I&Aba;yafzjrt e SEO, _ucm,ﬂawzﬂ ?%f’; (fxe';{, Hm.- we /P resen ;
Sim ',D”J:M’a/ e cmLMenf;/ 7o /7/‘7/1 fﬁ/ﬁﬁ iss ves and  methods,




e

S M. Lona/ N Z/

Frest  review gan esxam p/c’ Sée-!cﬁea’ 55; qunqra/
tn_the Lntro, . /ea[ares ' iy
Tmnspor# L[m)«};; of 4 ,,i%rz’pg(/'c - FOPO -
(Duac/rupofc Trans J»'Ox/"}L Clanne /
l;m + (ﬂgb) f;:m e fam —CQ = fj e O
(& zsfb) Cotlym v;,,ié, .
é-fm + (&Bﬁ) fym —~ b /rm — 20 - - -—é'., =0
- (Bﬁ Fb) ' (e *(M ym

(Spr) rVM (5)

. ﬁem(ﬁ* LP) ﬁcm(f). oy f/:fm

{ o ):‘,‘(s)-—-—-C)(S) ' ] ‘
e /ﬁ [ i | |
- ‘ G Ry (=)} '
! 4 ;l'u 7 —
! ! \
i !Q—P— ' i&—}-- e
L 2)/—/2 i 'sz/C | >
A ; -
-+ | i |
5.— s=/ S=z L
lg \ |
{ Lg#m- Pcﬂori‘ 2l = Lp )’ '

T-pet-&

L = HﬂiM-Peﬂoal L= LF/Z.

7 @ vadr U/Mé‘ Dcwpqﬂz /

ﬂ = Feeus 5#rean;

ﬁ: gm B’)C )b,Cﬁt(l'C

(ﬁ&,ﬁ) ! Mﬁqﬂc‘llfc
7

bean Ie(s) 65 4 Serles |

Fouvrier

b e

e ———

-kx ) = 2— E—cos <—-1lﬂ’ s )

l’Z £s) cos (T3 ), =2t [

...... J \ L/ U

/ /.n"fsm/nn“z\*”'
REEEANA A




- - S lend
/4nq/ ex’Pqng 'ch Pcﬂ‘oa/fc MGvér'Aec/ beam emle/ope &y

o= Lo 1+ Deosfirs)] - gA;,,cos\/_acgq

E mi-—Acog/,ﬂ - 2Amcos )

L7

@ = Cons-)L = G?er beam” radius.
Al = const 2« |

Ay constants  nith [y | 2= 14]
/ A

| Take ! '
Ta ( beﬁb)':/ =0 = COQS#HJ;; bﬁ’ﬂ 445 B e
o S.=¢ 2y =& i -*--5 /ko»[rop}c beam

CF/TC/ fﬂSff?L ?%é’;c ExPan;!an;’ ln 7%6’ f’ﬁ{[(?é).}zf_ iqr.)ﬂ?é’anj;

Nef-'i/ec'r P

o /4// ferms C9’(Ae) énd /)/‘a‘ﬁcf

¢ [ast osclation terms o C@s/ /7175’\ with n>2.

L/
: to obi@in Jwio /ﬂdepé’ﬁc/ﬁﬂ?l Consvlfm‘n% C?.éﬁueg-pl}anj-}
Avg_b ZA/C (b an/f"y\ — ) - -gz = O
@on}/+) ) r 2 (3

m nchments]

o s/ 5N <AL T s YR e/ ) 2 3AES < O
,I NV \L/ N ev)/ I —-




5 M Luna/ | [//

These  esvqtions can bc So/veo/ 48 express e

Meaximom __beam ec/agc excorsion 4as

v

Hax L) = e () = G(1o0) = 1+ 4JE]1" 5n(32) ]

i () - 308
L1
Cmc} ﬁk: beam Perveanee as .
o - me(—-f?)rmm ny
ITa )J(/ jLzsej G
\ oty 7 ]

Desh;n 5‘}!‘6{71’&:/ -

) C hoose_a /474/(:4: pcr/ac/ ZZ. (auqo/rufuo/c occupémc,/ CO \

and ¢ lear mac/,z‘na mpc' radivs f?: Conslskn%

we th 7020)}')'}6 ﬁ’fﬁna/aqv amp/oya/ -
¢) Choose - the larsest 9055/5/6 780(:0; S?lfff?ji th -/

( 9uac/m’po,é current or voltase excite fion ) for  pcam

Eﬂe:f/q/v w/f% Uﬂo/elpl"fffc /Pﬁ?’ A'c/e /1> 5@;& c;z:f yana

—

(); ‘,4\, 900/,/;5”"’0/' 5 ‘\lﬁ‘ﬂ[\en back L imtt ‘:!

6 Larjcr-fvﬁam c‘va/vaﬂaﬂ: C’orf'c’;Pm?a/ 7‘:9

g lLfc’ﬂJ?Er" Aocos armf Smaller éc:am c"raff~2-¢-7£’=>ﬁ-:/

Grea Jor "jfum values _of _Q, &,

© ch Ec:’ pqu;c qo[vcmc(: _S‘&;ppfc:sc‘f Variouvs Pﬁl’ilfr:[d‘)

Eﬂvcfopm ond Co//emﬁﬁvc [M;?Lﬁﬁf//ﬁc'ﬁ 7!\01’

!’F/ A7 Ag/t: %raﬁ;pof'/- )_ IEcJ1 M. G Hc’uﬁcn f?qc/c

vl /
Spafc—(}:mﬁic L!mf)‘; on 7%5 de?ﬂfPoF?L C’ﬂ _Z&»m 56'4":5

W, Berte/cy Phid  Thests 3 /93é LBL-224gs ¢




SiM, Lur)o/ 5/

5) Cheose q_,_..__.,_5{)11%,5,,,[&..“‘,.,.__,.”__b_cqm_:‘c#‘:wﬂz{:a ap erfore

C/ eqrdnce 7A5!6‘1£9f .

G: = Max [nﬁ(mj 7 | A,D

A P :M_MC /cafqncc: .

= ¥ . o

7"0 allow For m/ﬁq/ﬂjﬁmewé,\ Jtme } Scrr-?pf‘ﬂj ,,,,,,, of

..... y
})l«’i/o Par Fee [E‘.}f ,OU?L;(* fo 7%: bec;«m core ).__M‘W[‘ecl Uee

/ m‘?jcm_"h_._fﬁér‘ifs )9 IDrb/Qfg m[z‘an Tmes JA,M., The

Gferiure 3{0 %\cj beam , and _other ponides |

ellects.

D Eyoloate cho kkes  made Qi‘"&y ﬁﬁ/zr’——a/Jc/ fﬂfeoy_)

ﬁvm,er/c‘q_/ simy //i‘/[}Oﬂf £7Lc, p L 7Lera"7[c cﬁa lees

Ex )LC n5dve ) /})fgc ﬂay / k ﬂou//cc{ Py

— Nontdeq | ‘eﬂ'.“vﬂ'ﬂcc#: Collective _lnsta bi ftttes,

halo, electron and o Infecacttons (species
COIULG-W/lnﬁ ;Lz‘on )J, firw

— 7265 'NO[Q':? [ im 17__[;:! 'fo’/‘f(‘_?/'ﬁd &?qﬁc/own 1)

Vagcoomy so percondveting negne fs et
/ / V4




S Lond &

ctntttance  ferms Ex £ can __pflen

Ln Fmavlr‘ce) for /n#ansg_ﬁcqny an; parfc Fhe

nCJci/ca'chc/ Af‘ 7’7‘5 Duripafc £ 7/'? oé )iﬁfﬂ depe SI‘MP/(_'r'

564‘/#7 a”ch-ﬁton; 7"‘/7L are_ fHore Ecrs///v U/?c/erﬁfoac/

Ex*+0 N

= /:0’[/ SP&CC Eﬁqf}ac
Jim dpy =0 o ep rzs_,sr!an
5/40 /

In  ths  limed @ 2+ mex__» 7%:. ma xtmom

7Lm n;lpo r7La 17[8 lef’VCl-’P nee ¢

For pur previovs example _for _ FODO J?aac/rufpo/é":,j

the  s90 it aﬁ%ofns:

0

)1 ax/xm\ = 1:'24,1' 7 )
m  Mase [ foam ) @(5 | + //r/‘_/qu @zﬁ%

I Q= man _____ “sm (D Y ] LA
#2e l (F) ¢




S M Luond 7/
/)ﬂ %r-v'vnq 7Lc ’y D 7L/65 fnm%oa/ /h frox/ U(c_’c[ be Aore |

Gre_In qd?uqk for _|atttees uith Jesser degres of

%/er?ic frvy sw A as SVIICO Po )Q: d[ 504:/(6’.9043 céa £/{E7£

[q#!ccs/. #om/ev’cf 9 MC‘I’AOJJ }n'lrociucca, fi;;f tf_ea:

fE' F. lece 3 Piwsz‘f.s of Pfa.sm; __2 50( (2007 ) 7

can_be app/fcc/ th _this 5»“7[0&77[/0:7 tMo/ also _ohfatn

Mpre Q(CUF@TLC f650/7é' I7L k /Jet/omo/ 7%: Scbfpc

of this class 4o carry out O/Eﬂ‘;(m[z‘oaj with Hhese

methods s bot we sumerrze_fesolls dermed o

@ U4 c:l rv ,po /L3 D___ v 7’ La‘!‘;L}cc:

:?1}

d . anlz d;

F Quad

nY

D Quad

~-——n
L,/

&
|

Ly

dy=e(l-n)L,
Lattice Period ! (=) P

dy = (1-a){1-n)L;

Denok \

~Nz
w
N

Lo L

S P =P
)4\/4 Rachd;i (m_ = I\_‘EI_S_. ’:m(s) = d-s—' Ym(
v | \,o Lf’ _ _ No LF

u

Mas Excorson: _ Max | Tm ) = Mas L—ﬁ(m) };fm j

' 'F::r!‘oJ




Phase Advance " S M, L,_,,,af &

- cosagzl—@[(l—gn) —4({;1—%)2(1-,7)2].

For d-o = ?00

A=0,01,02,03 @

Oy 0.5

2
'p

/(1':0

Squd'd%udkaf’
|75 | L

20.}
WrE a=05
0'00 0.2 04 0.6 0.8 1.0
N n -
(e
T

(i1

+)

ien

o

71| L5/2

P

(5zaled Srad

Envelo pe Flo ‘H’Kl’

% 1= (1 “COSG‘D)I/?.(]__n/z)[1_4(a_1/2)2(1_n)2] ‘‘‘‘‘
o Tm 2?/2 (1-27/3) —d4(a—1/2)2(1 - n)z]l/ﬂ
0.4
g /ﬂ=05
| 03
ol
T E 02 etz 0,0, 0,203
3 E = Or l’) o’b‘
LL 2 0-1 d‘o‘ ;gob
0.0 - , . .
00 02 04 06 08 10




4

_Relations -Eonnecting  Max Zkans{pa rigbl  fervesnc

7
Oomase _and__ L atice  Parametecs,

o 1/2 _ _ _ 901 _ 4211/2 ”
e = = T 2n/3)(Ma‘it(§‘m]/l7’/_3z(1 P e M

(1—cosoo)/?  q(1—29/3) — d{e— 1/2°(1 — )2 H/> ,
- G (1= 20/8) — o~ 1/2PA )2y e
{1 + {1—cos ﬂ'a)1"'(1—11/2)[1—4(;!--1/2)—(1-»11)—]}

273[(1-2n/8)~4{a—1 /2P (1-n) T2

L, 2(1 — cosay)

_— Max([r,] Qmax (Ma_x[rm])

Tm

2(1 — cosayp)

= Qmax {1+ (1--cosao)1/2(1—17/2)[1——4(&—1/2)2(1—11)2]},

- 23/2[(1 — 20/3) — (e — 1/2)2(1 - p)2]*/?

<
. Loz
VI
= 100t
@ |
y ¥ 008} a=0.5 ] i
2 = |
S« 006 2= 0,0.,0.2 !
E <§ 0.04 | aliJOF JO-Y. IJ
o g - g0
5~ & oozf a=0 ©o=30 | IJ
&
. .00 = L L N
= 0.0 0.2 04 0.6 0.8 1.6

Dfﬂvm[}on an! Q,w/#cqvl}on o:ﬁ ch/;’rm r'e/qrtxo ns

Cah J;-c Comf)/(‘m g?a/ 77’&/ ar oﬁizﬁ; fL.}Q/?.//‘CC/

_In 5;_/,{}5;:7; Codes 7% j_.c:/!Zth'ﬁ‘?tc /D /o?% 7%@1" can

b@ Am[crlprc%co[ more @Aly,




