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Table 4: Main linac design parameters.

Particles H™
Kinetic energy 2.2 l'."n:"u"m ] g
Mean current during pulse 11 mA
Repetition rate SHz -—
Becam pulse durabon T 22ms e
Number of particles per pulse 1.5 10"
Number of particles per second 1.1 x 10" =0
Draty cycle R 16.5%
RF and bunch frequency 352.2 MHz
Chopping factor 40%
Mean bunch current 18.4 mA
Overall length 799 m
Peak RF power 32 MW
Total maln power | asMmw
Tnum';m: .M.5. emittance (norm.) < [L6& pwm
Longitudinal r.m.s. emittance <06 m® MeV
< 15 pevs
Bunch length at accumulator, total 0.5 ns
Energy spread at accumulator, total : _ﬂ_llh;"n;-_
Encrgy jitter at accumulator, between | 2 MeV
pulses (max.)

@g&; et 20e0-0t2 |8 bukia ¢ o



e ')

fury sy
‘Llh\.\“ WIS S
]

ﬂf; IR 1w prci iy

.H.hq AN l..H.tHI-ﬂ MIFY STamag

dwnp —— ¥l H msn.p._u:“qwm.anw Fn..u.__ucllﬂanu .nﬂ_ﬂ _?E— By
AMRAAT ATRITT ACPE A E
e EE T . TR T B
A TT AID R AR OCT AT L AT R
i

§
|

A3 s 4 Eaary

Lawow: of the SPL.

| K



Vossdrle Laout & Paton Daver @ CERN

e

- Lettar PS leawws
~150LDwaSJHMrmmm-&gﬂﬂa?
- Lekbr SYS keoauus: CN4S, ...

- LMMME.&LHC,M&U‘%M

f:_&.ﬁu:m +kal.



Preside, Successor b \SOLDE

OEEEE
5 ? \[35

IZ

W
[
o

| 65

o A |
o jLET-S
135
FTresent ISOLDE | 13
fmcili
38
P~
o
= '-L “:
~ % o
L - .‘li‘ s <
_%E.
7
k4
=

[ﬂ;ﬁH LTS~ D:.E?H'ﬂh:ﬁ kel



DA

0iog 0002 D661 0861 0461 0961 0561

T T T T T T L I T T ] T T T T T T T T

ol xe "y v

2« dw—l
ari x¢ Mo
saa«— 1y

= Vv ;.H.,_._.H -ﬂ...._._l
w “ “ﬂ Ne—=N1=m
J.q v [} ABd M e

o B
.*.
V &y m @

. .,

L L .%.

SJ40j010edxe — @ e

uolje|oIA JaquinN uoydaT 10} sayoieas

8-

8-

Fi-

Zl-

oL

ol

]

oL

oljey Bujyoueig uo juwj Jaddn



e e ——— i
o the gk o Supes-K
mechoisia wt W%mwm LUV

.
M o Z4+ TN s /WA
& (3 ( wrj‘.k Ny
L] P--". 5 |
f £ \ A .J‘ ol
R e Le
s e
AR IR & ] o
1
(T we, T ex)
! I'I' - £
Eﬁ'i'ﬁ_a_‘.j ~n EI;L“!'IM;: 'LH-—I_L-{ - 000
Ff‘tn.uaﬂﬁ“j r= S /{"'f + N T
’u.hfr:-@ N

T2 0 Maun oo 2k witr F 0

acessidle, & KTUAS,(NceLHC ¢



- Ty —E_‘":.

r"'l

(;hﬂqgai: U&?ﬁﬂm~*$1a¢m1u*'vttiaiiznm
w wodihs MML’S S(,_?F_T,r_,(_‘_

10° r : .
- &
. ¥ k] L - .
& 4 ) K ¥4 .:r = Hq-
w L] ". L ]
- L ats Ruigl e g8
2 | L] g ¥
10 ot "y "'f’:!hh" )
- _,1“; e: ¢
E 10 & o ¢ - =
H "~ " k9
= .
Tl.l ‘- _l‘ A 3 +"'"I '-:'l
T 10E o F g 2 & ods -
2 et 0. eob -
i H = i
5 -° ¥ -
m Ch + a
1:|_1 - N '_.-'-ulllrrl b 1, "y -
3 13- L *, mr i t +
.
e
e g mtH
104 i P ‘I:l-'l"‘ N —r .
10 107 10° 10 10"

BR{t->pn 7 X 10°
C = ux

i

II'}-_T.:[: + Cyomagg + Lo e s =

||l_er{,,:|_ -+ I"u:-., u.e-rf-r:-vl 5
1-'—‘?-'.’ ~pla /971454



CR(p—e)/BR{u—>e ) x 100




Encoumgemenk fom a2
V4

b
| . o
y eseillabious = r_/.}L #+ O

2
> wxpeck omalegous vertex ___O__

X
'E-m\*(-ﬁ foaadc @Hhmm:;m
= Mlaswrenenk ot (3,:2) fies atpatile
mass sale =5 fix (e withic

&MMW

e
3,-2 mdmlﬁ‘

= Bproen) airdic ;_ ovder of Maquitud e

{ Gl b= S+ borasr+ Lolo
jJ.L—‘:.-.‘?rE. , MD e coutrsion on mudel

vore opportanikies to S-Ea-rcihfcr &LF#D




A -7 L l._.r".l.'-\SE IM"L

S o . —
- LiLtA i T X ﬁlt,d_i;:a x Poroumaekes

q _.".{ ..-""L |I. rl\"ll

Seais T

:

O ery

Fy

|
|
|
_!
|

i

-
']
et

g




Vig = 000, Vg = 1/

pespectively.

Vil 22

% I3,

Ty

L0

Figura 5: Hrip —+ e7) a8 & function of ¥aky and the belt-Landed smuon mass of

bam 7

3
o,

Figare 1: Bejp —+ ¢7) and 5457 ma a function of universal mass ma. Here we take

rna

1-1.“'-#:!!5_—%
g%

gEzEs

10

1) and My = 280 CeV. We assime vmifiration betwesn

'i:ﬂ'.-ﬂ& and tav-peswtrimn Yokawe mupiiuu}u {ng = 175 GeV and m., = 0085 ]
The selid and casbed Lines are for caies where the scale for the generation of the SUSY-
hreaking tevs in the SUSY SM [ Mz ) are the 1P scale s {he reduced Planck scale,

I'I'-II]LIﬂt"u'}

M!L‘!-":’

amuming tand = 10 We imposs: e svscale condition (mg = D) at the GUT scale.
Uniication hetwasn the Lop-guark and tau-neutring Yukawa couplings 18 assumed aa in
Fig. 1. Tn typical models, ¥y 221077, as listed in Takble 1.

[MEMMrFGb&



L

condours o ey

Sf'ﬂwﬁluq.l{d, 2 owdge bl

=

(Canrallic+TS B~ Gonga +La



A - CLAA S e CT"lelc; I'u"',
;5; 2 d e b

el

(i IS ‘.n-t'Ew'_s\l,}.. I_:-‘-“-"J-“-"-i'--l'-"’"'
o i ™
M LA )

Y2 o

l I
i Enh = 117 GeV
4
T
113 GeV!
S Wt
© + B R
<) e 1
- 'lE ; M-.-".“"_
E e = E[ :LI
eccluded. |

L0a LDO0 2000
m,, (GeV)

I'_rl.'.a.m::_,"-l.l.p'* SE+Gomez rlola



Natsck - Grewwsabion pi> € Covuersion Expt

F o
Colimators
%
' e r
P
e Seseor
p .
Eréﬁ Productio 3"u$g [:-I-Erggjdrﬁ'
Exil Target
/ 7
R e ﬁ-
— " JJ"'I.
Saerta
(Meo @
f“i“H;’ E";"u' I !D_"Ié BNL

f.!’z[r'-.r—'.'skf'd



e 3o PTPTIY)

(q) YR (2)

JOIN3 (] Ra0T a1
T

Jo1R (I raddp

wds o S
A..Jrv._\w\ft}t!..ﬂ....ad ﬂ:v\WJe ....._hH..m.wu.uw..L ﬂﬁ;ﬂm wuw

A ?Hﬁéﬂiﬁﬁqﬁm e e e MEA T ] b g&ds,._\_n_



Fhsics o Willpwo Rtowmes

TARLE 1. Some posibilities for laser spectrosengry of munaic atwims. ‘Ihe polential &
given for line centers detarmined 1o | part i 107, (From (10]).

Transition L B
enbance ok chvily | lmprove carreat 08 % Tamb shift s |
w1380 T 5 ppe p* mass determinations by several |

| wrden of |

Muosle e ar FRCLIE: :

e bom Ti:Rapphine curmot 0.2% o-particle charpe radios

25 —ap A A, 1347 THa measurement by twn arders of Rl |

Tl amic Toarhom Frobe QED wacuum polarisstion tw |

THe om Mrxide by mecheas structure). Seasitiviey of 1/50f |

A0 -3 A4 THs mw'ﬂﬂ'ﬁﬁﬂﬁdm

pulasination. Povential for lctor 300 mors.

Ml womic Tarson monoade | Msasunes protos charge radies,

Hydrogen e o linear pulasisability, QED waounm polarizati.

2§ -2P mixing Fﬂﬁlﬂ;mh‘“:m
48.4 THz | 17 g u fnwr pasts in 104

Wamic ~ | Dilfarence wﬁ_mtﬁﬂ

Hydrugs: frequency polarizabilivy. & 10 Gliz uncerisiny

15, F =0,F = 1 | grweration determines (27 40 aboul 7%, Potential
a8 Tis for five more orders of magnitude.

ol Free dectron "RSUAIT Polnrnsaiion

Hydrogen [FE 2 [isasssitive Lo muclear sruciume].

ip - aF LG THe Potenilal for & ppm w ol vcsumm

polarsation, an improeresent of 1K
erver carrenl boaka, .

’l{mnﬂ bl BP 43 Sf”l



voryadys ~EYwT)
73 sy
Y v
(Faoustos 019" pous)
€L | 1 | 00008 < 08> | 00L>| 01 | F | 515w pesuspuss
[ L | 00002 < 00§ > ¢ 00> | 01 | - s
AR OL< | 008> [e-00> | w01 | + il
£ P | 00002< | Q001> |, 00> 01 |+ 54 Hpy
01> [0001> | 401 < 09> |[og-01>] 0L | F “ups
01 | 00I& 0L < 08> 1, 01>| 0L | F g—"F
E"T |oroer| Q2 < 0> | ¢ 0L>| 01 | + | 7unpdsiisuny
OI"1 | + | 0000g< | 001> |, 01> q01 | + .;
21 rT | 00002 < | SO000L > | p01>| 01 | = | 450 a7
51 77 | SDONUTMNOGY | SMOTIMLILGD Bju 40 | + 33 ~ 1
[l P71 | STONUDUCS | SnOnUILOD BfU 400 | + Lo «— o
[ 0z > | SDONUNUOY | snonUMUC: | Bfu a0l | - fN -7 — N T
&1 1 02> | 0001 < 001> [ a01>] a0 | - N7+ N_T
@] | [AW] [su] (1]
d/"dy | 3 LV L¢ T @[ wewuadxg

g «v
25

ws?:nu e

Sprneds v/ Yhamq- mo) »o%ﬂeﬂiu..j;f& Ty



> Newsvivo Deop -Tuelastie Scatherina
weeds ASR ok Aot lmselines

£ pelarized tamet?

- > 10" eveuts | all N

—~  pwlas s ;d,i%{mu? Q‘:Mcj:u.r& @c.l:xﬂm.;
5 eca. SEO-€CGD

- WMWWﬁ

>,
G’FT;."L’ ;E_fﬂh 3 '3-:. ;ﬂa: ﬂ" '?F

£ _
{%ﬁr: Dus Nd+Ds (+8d [55):: = As (-8

- %ugh%q).wlnpmﬂ;ud—mu

Ml aSacng. \V;:-g. H v.:,;{,

T measuwe ol shak % O-0003

T melasuse imz@w “Aak + O-0v0z



N{v N->uX)/GeV/(100 gr/cm?®) / 10®

Neop —elaskic a‘hﬂ:’ﬁhﬁ Katz=

£l L=11M}

—
A

....
=

Solid' no cut
Dashes: E >3GeV, Eyy>1GeV

L o

=

=10

HE'-frﬂ' GeW

- L=800 m B 4 10

H=580cm 1
E =4 7.5
- {5
= 10em 425




L] L] [ R | T I T T I LI L L
9E-1 | 4.F:+:'-l 2E+4 4E+4 5E+4 TE+4 6.E+4 1E+4 4i
8E-1 | BE+4 2E+45 4E+6 BE+6 BE+5 E.E+5 9.E+4
TE-1 3E+5 UE+S Z2E+6 3E+6 3.E+6 Z2.E+6 2.E+5
8E-1 T 9.E+5 3E+6 L.E+6 T.E+6 BE+6 4.E+8 T.E+4
SE-1 } 2E+6 GE+6 1.E+7 1.E+7 2E+7 6.E+8 1E+3
4 E-=1"f 4.E+8 1E+7 Z2E+7 3E+7 2E+7T 4E+8
2.E-1 } T?E+8 Z2E+7 3E+7 4E+7 2E+7 B.E+5
2E-1 |— 1.E+7 3.E+7 5E+7 4E+7 B.E+6
1.E-1 F 1.E+7 JE+7 3J3.E+7 LE+7 3JE+4
8.E-2 | 2E+6 O0.E+6 5 E+8 6O.E+5
8.E-2 JE+B BE+8 4 E+8 2E+5
7.EBE-2 | 3E48 BE+68 3E+6 2E+4
8E-2 |- 4E+6 S5E+6 R2E+6
5.E-2 b 3E+6 5E+6 BE+5  N(v, N => 4 X)/bin
4E-2 | AE46 AE+8 2ZE4+5 E, =50 GeV, N, = 105
AE-2 | J.E48  Z2.E+8 R=50cm Target-=100 E‘p’ﬂme x
2.8-% T il be L=100+30 meters
1. E-2 p— !'r.I!+4 —

- - | L& 0 _i-d |1.J i i L4 i -;_;l...,

0.5 1 o 10 o0 1C0
Q* (GaV)

(VW{; el al




x#(s—sbar)

v#{s—-sbar)

u-uzﬂ t.-v—-—l—rr-..'-].r. | s | B Frr .'T-.'r—r-.l-.----—q--l--.-

0.010 - Line: BPZ 1 q%=3.80

0.005 1
0.000 | 3 =
}—I‘P 1 | | ] - i i -
=0.008 [ttt ettt =ttt bttt
Error bars: 1

0.018 - lﬂm#-}ﬂﬁ. 10g/em” T

" L=100m, R=5Dcm
0010 |-

0.005 | T

. Q5 =7.80

]
L
Il
[
o
o=]

0.000

_ﬂunﬁr. L | N B P A P M K Pl | PP [
a 0.2 0.4 0.8 L] i 0.2 0.4 0.6 0.0

X X



T LA

b

u
&

-
-

ik

L] L] Lo T - w L T L
i g
F gl )
r -
- z ”ij.___
: s &
i | BZaibR NS
- . w = -y
Rl
..|-
selt o i s 'li-",CJ.I ]
b dabdsalad. @'=1 BT
ki om0 ai?
I | s Mk h o
T T a& [
— " _‘
- ce
i £
L B A .:
| w5 "=y el '“'i-_._-*
L e Ammbend 500 O
P et el Y nl g
LU - -

L] i

LE 3

Luial¥ )

Ll

t = ————
¢ ; " sl

i i e

. \ o

] a-; . %
oS ks
T §
- ;
L s ] = 7]
dalmssied §wl Oer"
delled; @Y= Gav
PELNRNENE. i F IR S
7. &N il 1
W
- ‘i‘:nh.ll'l
L R
"":-? 1'\
e -
Zot- '
i s S ;
kel 8" sk} kY -
dinamate ' | pot ]
et B i —
: ;
T3 Wi [T i
-



o Hial-Tntevsit, Kaow Physics
needs %—Edﬁw?wp Posk- azcelaraber
(Budhalla ot al.

K=>1CT .

M LASUALS im\.-';vhi ]m#md::métb E{I&Zﬁ

cxpeck  BR = Gt %o
alve ak |0 wtasurewgok

K »>1°&e
direct (Fx . Ladlireck cFx 4 CP CoMSRNAIG
Vg Vg K> 1Cete K > TR S T
S 0E wwasorentut 7
o £
i TSR et e
ok x e A . e

expedeed v MESM it 3 Wiasses)
magy et e wealigile ‘"




ke p=20
- [I' - *
" B
+ ) B | "
' R | .
Konpe ;— \‘u&'.f,? é"f : x““---'l&m:&'
5| e “:—L:—'::‘.__.._ «“ } e

N

Figure 2 ilhustrotive predichions for TR K = o), TR g = o7 mnd HH:T-; el
Jor diffsvent oaines o Can o= 10 et orlumm )00 Craghd eodwrn ) anad v e, = 60
[diwgled e, 250 {oe V' /zolid. Seara

as fenaiiass of myg [ (72 V)

S.E~ Lovue+leola



Condhudiva Ramatks
- LB » cscillation expaments are the
‘Cove (Jwa-i.aussl a& a. {'El.r.h:fb
[oss om G*MACLMM,{ILL theepretical sswas
- mﬂ% othus weuburg pospects
(vuom collidars  Higas factories, WE. Sovbiac)
= Low-ewuny, o plstcs @ Sovk eund

M3eY, AD Se, mSE corwuion,
a2, &
= Shost -lmseline weukine plhpsics
DIS, »-e ; desp-imtdastee p-N7
A v }n.r,émé s o cmu.p(la: (~ WW&

v pangceists Wkdlyy b weed suppoct of otloon
We wmust wok wikh, oflesr cowmmunmioes




