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A ba z, ct t Ee nod inear »anspon d intense pulsed beams is analyzed wi th ttEe u e d gebmic method in the ease of k - V disut bu-

UOL and the paÐ " ú j m Ørm d seeond Od er appm imd on ¨ the 6 D phase spaü ( Æ, s ' , y , y ' , r , PT) m obtained . 1Tm

beams oould be è i d - -ymzneui cai or non- aDal- ® mnEð ical m the M m veme dimetion . h dze analysis , the eb ctive Bd da d lm

are divided into several small inten d s . Each mte¼al is treated as a unitom accelemÉ Eg geld and each dividing poh t is m m id-

ered Ä a thin lens . Ia t the u e map ä t on each uniform accelerating fh ld an d thi n lens , ² e nonl inear pan icle traj ectod e- em h

obtai ned .
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1 Introduction

I t i s a veÉ compl i cated p robl em to ed cu lat e the

nonl i near transPOEt of i n tense beam s , becau se th e part i c l e

tmj ectod Ê d ep end on th e el ec td c poten t i al s exc i t ed b y

the pam cl e beam , and t he elec td c poten ti al s of t he

beam s depend on t he pan i cl e traj ec tor ies and the p an ic l e

d istd bu t i on s i n t he ph ase spaem . So , i t i s nec Ø sary to

so l ve the p m b l em by i t er at ion to get sel f - con si st ent SOI EEt -

ions . Ç Eis p aper p m senu the anal yt i cal cal cu l at i ons m th

I¹ e m p for the nonl i near tm m POEt of i n tense bea ms i n 6 -

D phase space i n the case of k - V tw e d ist ri bu t ion .

2 Hamiltonian and L ie map

h ea ved 17 AM I þ Ñ

å Suppomd by Nm ond Natural Scu m Foundaaion d Chin- { l w ysØ ±)

consists of two pa t s : the extemal potenti al sk m d the po¤

×. azzd é. m eXEby the beam i tsel f é . .

the h ilowi ng :

é ( z ) - ¤ ( í 2 + y 2 )

© } ( z ) ( ó + ª 2V y z + y©̈ 4× ) - ´́ éW²̈ tØØÐ§Ø̈̈)ø¢w (ØØ B̈ µ

( zJ 6 + 3ª 4y 2 + 3 Ó2y4 + y 6) + .­.U. , ( 2 )

3 I Té. =- d (Ì / +Ì j +1iI ), (3)
8,reo YoX YZ

where I is the aversee beam eurrent , Tsf the period of the

beam pulses , X , Y and Z the beam di mensions , Zr the

long tudi nal poeiu m

é. +-
-

d the arbitmEÃ pan i cle relative to the

Eüference pan i cle , Ì â , Ì y and li g the shape factom of the

beam as the foHmª ª :
XEZy f - de

h =- T j o(XS+e)J (f +eµ(² +e)(zzf +Ä '

´4)

Deflne the function Peå

ps z - Hs(Æ,pz, y ,pyJ ,pa) .
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( 5) , one obtainsSolve pz fmm Eq .

pz

where

k =

K ( s, ª , p, , y , py , z , pa ) ,

- pz= - [(pz+× YM - pi - t - m;cZ]t .

( 7 )

ä m Uon ( 7 ) i s t he Hami l tonian wi th ( Ó, ú , y , py , t ,

Ps) the canoni cal vazt ables and z m independent vazi -

able . We cm defl ne m other set of cm onied vazt abl ee C

= ( x , p s J , py , r , p e ) Ø

x = z , ps = p z , y z y , p y = p y 'Ü ' ( 8 )

T = t - z/ ä , p z = p , - p , ,

whem eo is the vel ocity d mfem ee pan i cl e , p? the value

of p a for mfem ee pan k l e . We cm m fmm Eq . ( 8 )

É M in the phase space C , the COOEd inates d mfemnce

paEt i ck m always m m . According Ø Eq . ( 5 ) , we have

p ? = - H a LdezØÔ Éô = - ( m; c4 + p h 2) Â - qé

= - moYOJ - ç , ( 9 )

whem p o is the momentum d EÊ emnce pmt ick , and y o
= [ 1 - ( eo/ c )z ] ¤¨ .

Coz-msponding to the phase space C , the new Hamil -

tonEan ES
H = - [ ( Pr + q ( ð - ð ) - mo Yocz) 2/ c2 - t - p : -

( mo c ) 2] Â - ( p e - moAoCZ) / uo ¤ ( 10 )

Now , expanding the Hamil tonian H into Taylor series ,

one obtains

H= Õ¶ ,

Ho=¨ Ä f -Â),
H1 ¡ £,

Hz = - zÈ ( Ö + Ð " 2+Å y²Ú-¢}

( p : + p : ) A 2 1 2' - EJYU Wa T + E . .2moAJ oc w z' ® T 2nhp; y; czr e,

wheÓ

H3=- 2Ô
Fn½,2~ 4 1 { zÒÕ &

2h FÐ'

ù ¨ 2p þ i þ 2
y e 2ô; Ôí cz

ä Ä IAeú ý Ö öå ø Ú ² ç â ò ÐÇ¿ ¨ ô È :¬ ÷ ,e

QF A -i M ¤ A Å̈ ; t

mì @Ã . FA ' c 2H ° Ph , ¼² - mÐ ; Yõ ; tí þ cá , ,n ' '

´ 6 )

Q 3qFTd
- 82TÅoYoXYZ .

3 L ie map

H isÒ1e IAe map M associate mth

· ' =
UPI - f fpzb :l = ­ MaMJ L , (14}

whem

exp( :ù : ) ,exp( 2ª : ) ,M3· , 2 -
-

M4 2 exp( :f } : µ, ­ ,

and

A=¤¤j:;HM ZJ CÓ , (Ø
here

h ? ( z ) = M 2H n ¤ ( 17 )

Ia th m p M × " © the i ni ti al COOEd mate C , and the
subscd pt " i " of C expms8 the OEd er of the approxi mation ,

we have

exp ( :ª : ) C ( f i rst Od er ) ,
( 18 )

= :ù : CI ( sec on d ord e r ) ­ .

Z,
Zz

4 FiE3t order

Si mi lar to the anal ysi s described i n the Ref . [ 2 ] ,

we divided the whole lens into Ø me smal l see m nts . EA ch

seÁ î ± is tmated ó a uni form accelerating Geld , and

each dividing point is consideÓ d Ø a th in lens . The fol -

lom ng is the analysis for each 8egment and each point .

A . En the i mteE¤V¤E( zt - 1, zt )

h the intew al ( zt - n Zt ) , i = 1 3 , . . . n , let L =

ZE- za H the subscd EÉ " i - 1" stands for the ini ti al val -

ue of the i th inteEVal , the subeert pt " i " for the fl naI val -

ue d it , and the subscd pt " O" for the values related ú th

the mfemnce pan i cle . h each i nterval , the electd c h ld

i s tmated Ä m uni fom one , which is F ± 0 . A ccod i ng

to the BM expm sions d Eq . ( 15 ) and Eq . ( l 6 ) , one

obtai ns
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energy gauged potential d the rd em me pan icle at the po-

si t ion za and za- H mspectively , 4 = 2 LJ ( 776 + 1 ) is

' 04¤t and po¤- tcal led eHed i ve length of L , , eo¤- t and po¤- E am the ve-

loci ty and Eü lative velocity of mferenee pan icle , " µ ee-

tively , at the k e nni ng of tbe intervd . In Eh . ( 19 ) , ¤

we expand each matri x el ement into Tayl or serie- , the

r ­ º ¸ 1 0

referenee pan icle , mspec ¤

expand

3EE H

Pau -

Y ES-

- p ñ , ,,?¶ , : +1
,s h11Ò,þ-past- l þhs 4éÉ

YEH l O J QI

P,,, 11 1 0 o
z-Es. I

l o op v. l
L O o

where Poe is the momentum d the reference pan icle at the

Y ES ¤

5 Second order

A . Em the inten d u - 1¤zJ
ls t the mbecript " 2 " -sand fbr the second OMer

temm of the orbit . Aeeording ­ tbe seeond expmè iom d

Eq . ( 15) , Eh . ( 16 ) and Eq . ( 18) , one obtains

= m 140 14+ 1) Ê ¹ r [ þ Ð ¤¤IkEþÉ:
4k: - k: tP-ð4û̈-· I k.

2fsi sinh( k. 4 ) eoeh( k dZ) -

kskrC± h( ksdþ ) sinh( k dþ ) ] +

YoPot- l k2 mo a[ - 2k: " nh( ksdC) +

{ 2ki - t ) Mnh( IEadC) coeM k dZ) +

Ú 27'

o o o f

Eº SE E
o o o l i l

ú ( M ) £ £ | | y lht-Eh ll Jj t
a l l p p le- a { k , 4 } o o l | l

Ä { W l l r |
o d M ) md h I d aJ È , ! M A ¨

o , ,, tad- t yi st ' Õk aab( kvdþ ) eo-h( k, 4 ) J

(19)
arst tem d each eed es wi l l be the elem ail d the ma-

trixwi thout sp- ee chazÂe forces .

B . A t th e dM di ù poi nt zt

We tmated each d ividi ng point A ( i = 1 . . . . . n ) "

a thin lens . Iz t the subscd pt " 1" stand for the a mt order

B d pan icle tmj ectod e- - " i " for the val ues at the poi nt z. .

" i - " for the val ues ¶ the left d z. . " i + " for the val -

uee m the d d zt d z. . and n04e that Wizen the pan icle

f p¤Ç Ç cr£" the m nt ¶ , i ts veloci ty and related values

g am d constant . Ah er many calcul ation8 . one obtai ns

0 0 0 0 1 F º

.

V..t m the

£ ¤, 10 01
H Ss.

0 Óï 10 0||h
1 ' O OH Yt¤

- ' ?" '11- 2æ ¨ ¢f a J | º-m ÝLs J W V|| Ó,.
0 9 1 0 ll p,
0 0 0 1¹

Ô £" h( KA }Ó ( M ) ] } +

( 20µ

mp e ( , , + 1 ) f a a
{ » - L [ Ó £ od ( KA M

nzJ § c3(4 k i - k i ) kr t y ep -4. ,

2 k, ­ ú ( kgdC} ­ ú ( KA ) -

lse££. h ( KEA ) £" h ( kvdC) ] +

¹ d E[ - KJ vu ú ( kaA ) +
46,,zo

( 2 ñ - k i h AnM kzdi ) sinh ( kvdZ ) +

kak, £" M k dCµ£" h ( k, dC) ] +

psÇ 'À 1 1µ{ Qh [ - 2 ksmú ( KA ) +
( 4 k : - k þ ) tp L - 1ka

2 k. " · ( KA M mh ´ k r dZ ) -

k, É h ( KA M ah ( KA ) ] +

Z L [ - ( 2 k : - 14 ) cod ( kadZ ) +
2 " ¤

( 2 ki - k i ) £" h ( KA ) ed E( KA M
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Ô -AnÔ 4 h imM M ) ] } :+

P aP Ü ´ , 4 + 1 ) f ¤ .
E A-

me?:h: c' (4ki - ki ) t?, pL- IKù

[ - k siEzh( kzdC) +

2KJ Ì h( ksdZ)¤inh( kvdZ) -

krantE( IEzdZ)eod ( kedZ) ] +

¯ Ï -f IEI ES i nh( kâdC) +
L FFZo w - " "

(2ñ - ki )££,h( ksdZ)sinh(k dZ) +

Ï mzh(M )Í ( M ) ]} ,

- ZT'14( 714+ 1)l
p - z { ¤ , [ - ( 2 Ò - O ed z( kzd2 ¨

¢ 4 k : - k e t

(2ki - 0 £" b( ksdZ)Ø h( KA M

KJ esinh(kadZ)Êë (kedZ)] +

?,p;h sk: [ - 21heodE(KA ) +
&'"£

21Ezc£É( kzdZ)eod ( kvdC) -

MÉ(MN¢
apÜ(ì +1) I@a,

{ - - [ kË g atz( k, dC) +
m, ª ò c' (4hi - hi ) Ó 1 7.

( 2 k i - k i ) eoelz( kzdCMinh ( kr dC) +

KJ J i nh ( kaedZ ) eoeh ( kedZ ) ] +

¹ ¼ : [ - Ih sinh( IE, Ñ +
- ,,.0

2IEacosh( IEgdC) siEÉ ( kedZ) -

M dz( M ) coeh( KA } ] ) +

PJ Vs( ì + 1 ) I @ É ®z z i i V l [ - 2 Ò si EÊ lszdC ) +
(4k: - ki ) lp.4¤EK. d

(2ki - ki ) ®,É ( kadC) e£É ( h, dC) +

kzkroo-h( kzdZ) sinh( k dC) ] +

y , pet- EK2 Ð ' [ - ( 2 ki - ki ) sinh( KA ) +

2k: " Edz( IEadC)cosh( kªdZ ) -

Ï eÞ£¶dÝ.d»

P-Pe( qt + 1) f QJdz
mJ ; ò cs( 4 ki - ki ) kr É ,p,s- I K.

[ - kù ££eh( kadZ) +

(2 ki - Izi ) m h( IEzdC) ú ú,( kvdC) +

kzkr£oeh( kzdC) eod ( k dZ) ] +

79. Ä IAeú ý Ööâ µ Ð Ã ® Ô «

EÈ ¼ [ ls Ð ( k 4 ) +
46m,

2k. ¤mM ksdZ)mzh( k, ,Ñ -

M d ( M )£" h( M µ] } ,

yz z F VdU + 1) { QÌ [ - (2KZE ki )Ó ( kyA ) +
4h: - h1 tpet- I KF F

20 inh( KA µ£" h( KA ) -

k y h , £ " h ( k y d C ) a n h ( k d C ) ] +

Y ¤ ' - d k 2' ? 4 ¤ " [ - 2 Ò Ù ö ( k y d þ ) +

44 m .

( 2 Ò - k i µ s i n h ( JEy d C ) £ £ É ( k r d þ ) +

Ã £ " h ( M ) é ( M ) ] ) +

y p , ( 71 d + 1 ) f Q Ì y

m J ; Ö c S ( 4 k i - h f ) K J Z Ò

[ k v a ú ( h y d C ) + 2 k , Ô É ( 1Ey d C M EÉ ( k , d Z ) -

k Ä £ £ . h ( k 7 4 2 ) e o e b ( k r d þ ) ] +

z q u f z [ - I E ã d z ( K A ) +

46 , . , "

( 2 Ò - k i ) m h ( k 7 4 M i n h ( K A ) +

² £ " h ( M ) m M M ) ] } +

P y n J d ( 71 t + 1 ) I A
i - J L [ · k y Ð " 7 4 ) +

( 4 k i - k : ) t p . 4 ¤ B S Y

2 k y £ " h ( k y d Z ) £ " h ( k v d C ) -

k a n h ( k y d Z ) a m h ( k d Z ) ] +

ä [ - Ð - æÓØ )ÊôôÓ £ÞàÐÐ 0"ë .ú hÔÔ (

(Ø 2 kÒ : - k i ) Í ( K A ) Ð ( K A ) +

Ô m zÔ 4 ) ú , Ô 4 ) ] ) +

P yP T ( ú + 1 ) f Q FI y

m J ; h ; c 3 ( " : - k f ) k r õ , p ; 4 - t k y

[ - k , m h ( k y d Z M 2 k y £ " h ( k y d C ) m h ( K A ) -

K A i n h ( k y d Z ) £ £ . h ( k e d Z ) ] +

¹½ § [ khÔ y

(Ø 2 kÒ : - k̈ : ) eÞ £ .ú h ( kh 7 d4 þÔ )MM sômihmMEndEdÉihEÐ ( kÉ r d́ 2Ô ) +

Ô s­ÓiÐú ( M )M £ "ë hM (Ô kMEÚ' ǾØ )Å ] )L '

Ï '1t ( 71t + 1) f
= z i ¤ , [

" : - k , t
, Ð2k: - 14 )e£.h( kydZµ+P72

(2Ù - ki )££,h( kydC)eod ( IEvdC) +

kykTSinh( 1EydC)¤inh( h dZ) ] +
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Æ, p ; 4¤EK: r
2¸ ' L - 2 IEyeoeh ( kydCµ +

2 ISycoeh ( kydC) ££. b ( h, , Ô -

M É ( M ) sinh ( M ) ] } :£

, , ( , 4 + 1 ) f h i

¿ { Ã [ k é ¤ ú ( IEy dZ ) +mJ ;ô J (4Ò - ñ µhÜt h

( 2 k : - O m m h ( 1Ey d Z ) s i n h ( K A M

k y k j i Ed z ( I Ey d Z ) c o e M k e d Z ) ] +

© þ Á ¹ [ - 1Er s i d z ( I J ) +
L m o ,

2 k 7 cÞ £ .dë }hE ( IkhEÚy d4 2Ô ) sÊ i End1d}hEÐ( kÉ T ,4 ÈÔ ) »

kM É

P y Ón 71 t ( 7ì lL i + 1 ) f 0 M

û û { » - L [ - 2 h Z a É ( K A ) +

( 4 k : - k i ) k y t p o t - 1 ' J

O k i - k t ) s i n h ( k y d C ) c o e h ( I z , 4 2 ) +

k y I Er e o - h ( k y d Z ) s i n h ( k Ó d C ) ] +

Y o P o t E k 2 20 2 ¢ 1 7 [ - ( 2 k : - l h ) m h ( k y d Z ) +

46 m o '

2 k : " É ( l s y d Z ) e o e h ( I EA ) -

Ô c o s h ( M ) Ù ö ( M ) ] ) +

PFPe( ,yt + 1) . f @ay
4.

m0?ª ; h ; cJ3( 4 k : - k i ) k l 2 í 4¤I KF

[ - IEyISª coetz( kydZ ) +

( 2 k: - k i h iú ( kydCM É ( kÜdC) +

ISyk coelE( IEydC) £oeh ( k, 42 ) ] +

© u f i [ ISf eoeh( IEydZ ) +
- ,,.0

2 IEysi nh ( ISydC) ­ ö ( k dþ ) -

1Ð h ( M M oeM M µ] ) ,

Z2( 714+ 1µ 1:1Q² r
rz=2m0ª hh 3(4ki - ki )² 4 7?, L

ki )sinh( krdZ) + kalm intz(2kadZ) ] +

¹ : 1 : [ - lkÉÔÚÅ̄ agJg¦ÄÝ sÊḿ imM¢ nd l

FFB0

¨
ý ( Ç 1) { ( º ¨

nzoYoPoc3( 4ki - ki )

¼ LE: ) [cd E(kd ) - mtz(2KA )] l +L mo F a

p: ( 714+ 1) f 2 0 tg ¿

mJ : h: J ( 4ki - ki ) kr t pL · ù, Ih

Ê , ­ ' h( kö, þ ) - k a ah( ksedZ) ££.h( kaedZ) ] +

Z L [ ( 2 k i - k i ) ä ( K A M K J M i EÉ ( 2 1EA ) ] } +
Ã ' " ¤ '

y 2 ( ' 14 + 1 ) I Q 14 y

{ - T - [ ( 2 k , -2,,..?ih:c' (4ki - kf µ&ÜA l1 70 Y

W Ô 4 ) £" Ó Ø ] } +

ypy( 714+ 1) I i QII y -
m0ª hk 3(4 Ò - ki ) l Éã 7 ;7: þ

PEL¼ ; ) [ Ð ( KA ) - ed t(2IEA ) ] ) +
4· ,vz, F '

p : ( , s + 1 ) f Õ O u
- - i r - - L [ k yd d 1( Is dþ ) -mJ ;ò cs(4k7- e17krtyepid--

kesinh( lsydZ)coehç , 4 3] +

½ [ OK: - ú É ( IEA ) + kWyj I

º v Ì a'äRäÓb¢tû. 1
1 .2 ( , 1 + 2 ) { ø ò , . si nh ( k f dC ) +

V L2nz£YoÂoCa IE,

Õ £dd

¶ , , t ( 71t + 1 )- h , [ a ah2( k r dZ ) +
'" , YopoC'

££.hz( k dZ) - £" h( É 4 ) ] +

' 4 + 1
p , . ~ ò . . { m h ( KTdZ ) + si nh ( 2 K A ) ] ,2° , y; Ì oc' · ,

z2714( 71i + 1) { @azH Id o - ï M KA ) ) -

4(4ki - k: ) l

ki (1- h oetE( · ,4 } +eod (2kzdC)) ] +

h pL K: [4IJ (1- aú (KA )) +
aÉnz,

1 aP J Jt ( ì + 1 ) KT
k i ( eo d ( 2 k a dZ µ - E ) ] } + zd j 4k: - KT

pÉ

40 Öþ

{(ú É - yt ks)[¨ (M )-
P@4- E k. ' 2

MEMM )mh(M )]}+
p: ,®( Ò14+ 1) { @Ú [4ki (coeh{ KA ) - 1) +
4´ " : - ki ) tp,4¤t k:

Yo zk: " - Þ ² (2kzdZ) } ] + » - [4Ih (£Éh( IEvdZ) - 1) +
2 , ,£
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h:" -2é (M )+ë (· ç ]) +
y 2' 4( , a + 1) J
4 ( 4 k i - kf ) 1 4ç yH K: " - mú ( KA } Ê : ' Ô ( y , 4+ Y¨ ) in Eq . ( 2 1) m th ­ ee Í m d p

k : " - 2m h ( k, 4 ) + eo-h ( 2 kydC) ) ] + aM y for tbe refm m pM ick in the intem l

Æ, d s EK2 2 ¶ B . A t a ù ­ Ê d¬ pd mt zs
2 iï E YM K: ( 1 - Ð ( M ) ) +

Note that fmm the left d the point za to iu rid zh

t ( £" " ¶ Ø - 1) ] ! + Ç 0 . M t Ç' = O M t­ me calculati ons , we have

h t o - h m h ( K A ) + £ ë ( 2 K F d Z ) ) ] +

ø ; ù ' k b Ò ( 1 .Ð

kæ : ( cÞàÐë £̧dë .dÍ »hE (Ø ¶ k F 4Ñ )·M -· 1̈ )Å ] } +

, P J M a + l M J i « ¼ »

4 k : - h i t É p , 4 4 4 ,

y t L E k y h k Ó ( M ) -

M É ( M ) c o d ( M ) ] ) +

p : 'Jt ( , 4 + 1 ) I ¤2 2 { Y H K: " " h ( KA ) - 1 µ +4(4k: - ki )tpot-IK; 4

k t ( 1 - Í ( 2 k yA ) ) ] + ä

[ 4 k i ( à h ( k , , þ ) - 1 ) +

k̈¢ :Ì̈ (Ø1 - 2 Ð

ò ( 'Õ4 + 1 ) { Â QÌ ù , é [ £" Ô 4 ) -

Ð 2( M ) ] + Â¤ ,nmï'nù.ëd.

2 Þ§ë .ëh ( ÉM 4 ) + 1 ] ) + Ò , ( ' t + 1 )

{ l w ad - 1 l
l - ® . ¤ i E É ( k r d C ) £ " h ( k d Z ) l +

t m ± , Y o F o c 3 k v »

?;hock,, ?[ - sinh( KA } +

É (M )eoetz(M )]) +

Ý t+1){ þ 2 TLL1
® 44 " ² . 7 . i a e a

- -9µ :tË , mt (IEAµ+
2,,.. yjp; r kr'1t - m

- 2+Ð " ,4)+Ð 2(M }]} .' a r
2mo?;h; J L

, Ù Ä × (Refemmees)

I GOA- tem H . Cl- --aed Mech¤ûe¤. 2nd ed . . Re-a ne - Ma--- chu--4¤ a

81Ä IA ú ý Öö² ' ÔÐ Ã ® Ô « ,.÷ ö å í

NÖ at d ẗ , = Â (As+ù 1) and

values d pavemge

apr , ?" é - 2,» + 1
4y; , , cÎ Ls

,, , , LE, ? - 2, ? + '
47: , . e,yiLt

PSZH Z à ' 4y; 9. c, ?Li

, : " , 1 - 2È + E
PF2" s ype 4 7: F¤ä :Ld

r z¤¤ = - ( ZZ + yZ) ¼:" ' ? - 2 , ? + 1, ( 22)
' 8 7; 9. c'14Lt

£d yo m the value d p aad y , r± ped vely ,

-
-

-
-

hemA ÷
for the referenee m zHcle a poi nt za¤

6

Ò 2e second order orbi ts have been deri ved in the

phase sp®Je ( x , pa , y , py - r , p r ) for the electmstatic

lmE' " - It coul d be ext ended to hi d Eer orders U desimd .

Usual ly , people l ike using the phase space ( z , z ' , y ,

y ' , A s , A E ) mther than ( Æ, pz , y . py , r , p , ) . ÆEem -

f£" ' i t i s nece- -aÇ to M EEsfer the vazt abl es p . . py and Pr

to z ' , y ' , A t and A E . Ò 2e procedure- am Ä the fol low-

Eng :
x ' = PJ p o , y ' = Py/ p o ,

hem p o is the Enon- nu m d the reference pan icle m the

place wheÓ it is e£" eemed .

As to the variables r and p r ' we cm see fmm Eq .

( 8 ) that

Ó= t - dwo= At , pr = Pa - p?=- AE,
wh m wo is the veloci ty d the refemnce m zHele .

(21)

Ada--, EVe-»e7¤ 1" £
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¿ ÷ ö å ø Ú ² ç ¸ µ Ð Ç ß Ô « ä Ä Lie ú ý Ö ö É

ª ª Ã IAe ú ý ½ ¨ Ö ö Ë à Ô Û ¿ ÷ ö å ø Ú á Ô Æ² ç ¸ µ Ð Ä Ç ß Ô « ä , Ã ½ £ Ó Ú 6
¬ à Õ ä ( Ó, z' , y , y' , T ,pj Ð Ä 2 ¶ ü Æì £ . Ú Ö ö Ð , Ñ ² ç ¸ µ Ä ¡ ÷ Ã ø Ö É ô É ¡ Î ,

¿ ö ¡ Î ´ ÷ È Ó Ù Î , ø ¿ ö Ö ã ´ ÷ ¡ ¸ µ , À Î © Ó IAe ä » , Í Ã ½ ì £ Ä ÷ ¶ ü Æ . â
ï ,Ù ¨ £ Ó Ú à Õ ä Ð ª K-V Ö ¼ .

Øü Ê ² ç ¸ µ ¿ ÷ ö å ø I¹e ³ ä Ç ß Ô

2 ¢ 2 - 04 - 17 Õ å

å ô ¿ Ô » Æ § ù ð ( 1Þ 75t½ ) Ê ú

Ú ¶ íß Ü ï í ë Ë ï í (HEP & NP)

À¨ Õ î ¬ ú î ð £
(± © ó § ¯ ² Ó' í Ð ¿ ù ± © Ç Ç71)


