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Agenda TTF (and R&D) Meeting

Monday, March 10
Bldg. 1B, room 4a+b, 10:00

- T. Garvey : Injector commissioning

- S. Chel : RF system for the injector

- M. Castellano : First beam experiments
- S. Simrock : Low level RF

- M. Pekeler : Cavity tests

- D. Proch : Material investigations

- J. Weisend : Module assembly

- D. Sellmann : Cryogenic system

- K. Rehlich and M. Clausen : Control system
- K. Zapfe-Dueren : Linac vacuum

- S. Schreiber :Injector Il

- C. Pagani : INFN activities

- M. Champion : FNAL activities

Tuesday, March 11
Working groups (rooms will be announced)

- Injectors (I and II)
- Cavities and couplers
- Cryostat design

Wednesday morning, March 12
Bldg. 1B, room 4a+b:
Working group summaries

Wednesday afternoon: R&D Meeting, 14 00
Bldg. 30B, room 459

Thursday , March 13
R&D Meeting , Bldg. 30B, room 459
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30% transmission of 5 mA

First Beam Accelerated through Capture Cavity
but without sub-harmonic buncher RF!

Week #5

Dipole polarity reversed, SHB ON (but still no feedback
Or tuners).

Only 3 mA beam at 250 keV for nominal gun settings?

Pre-injector optic verified - real reduction in gun output,

90% transmission through the cavity.
~ 70 % transmission to analysis line. Losses too great to

t use tuning plungers, can’t use feedback loops.
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m M W allow long pulse operation (limited by differential
B 2 = security).
g 09 3 X-ray diode signal minimum seen to coincide with beam
> g H well centred on view screen at exit of capture cavity.
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m m B, m. - Cavity field at 10 MV/m, beam energy = 9.3 MeV
St 8 B . d (according to dipole).
c8 & §8 : . .
5] m g% 2 OTR signal too weak with 30 ps pulses. No signal seen on
3 2 .2 m v ,m SEM-grid (problem with electronic card).
m . m = 9 No energy analysis.
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PHASE MODULATOR ATTENUATOR 7

T T

KPH-0N DAC SEL-ON

KLYSTRON

KPH PHASE DETECTOR ]
PHASE SHIFTER
360 degree

CPH-ON

PHASE DETECTOR
A REFERENCE
PHASE SHIFTER
\\__W_ 360 degree

PHASE SET
ZERO
LIMITER PHASE SHIFTER
ANPLIFIER 360 degree

: | CAVITY
PHI LOOP | 202 £ 2 Mh}
PHASE SHIFTER
360 degree

CAH-OR I—e— /\
I z ™~J

e

AMP-REF
LL CAPTURE CAUITY RF CONTROL

NETWORK
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‘\\x ~e_
\\ \\

Phape wargn | 8 58° bkl YR R

NIRNEA
. \ \\
sl el 1 4 sl 1 sl sl 1 36l 1 x el 1 3¢
BTM BTM START . .10.000 Hz
-150.0 —250.0 STOP 10 000 000.000 Hz
RBW: 3 Hz ST: 10.4 min RANGE: R= O.T= OdBm..
04-03-97 BODE- DIAGRAM KLYSTRON PHASE LQOOP
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NETWORK
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NETWORK
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\\\\ \\
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\\\\\\
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4 \\ \ lﬁa
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3 [ 1 j-] 6l 1 3 [ 1 3 &6 1 3 6 1 \3 QT
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D.Proch

Progress in quality control of Nb sheets & welds

Why should we check the material?

after "good" cleaning the max Eacc is not limited by field emission
but by thermal instabilities (quench)

it is caused by a "defect” in the material, most likely a normal
conducting spot

sometimes the limitation is unchanged after chemical etching (D6)
often the max Eacc is improved after successive chemical etching

"_ " pr fa effec

all ACCEL cavities were limited at the weld
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How can we check the material?

I Eddy current

fast scanning technique, sensitive to change of conductivity,
sensitive penetration can be adjusted by choice of frequency
( here: .3 mm)

IIa Roentgen Fluorescence

very sensitive surface technique, but slow, small area

IIb X-ray absorption

measures bulk properties,
but high sensitivity only for small surfaces

II¢ Neutron activation

very sensitive bulk measure for Ta,
large area, but slow
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What did we find in Nb sheets?

item “leddy réntg. ([x-ray neutron
current|/fluor. activat.

D6, defect X,yes | X, Ta X , heavy

cell

Cabot sheet | X, yes X, no X , heavy| X, (Ta)

Wah Chang X; es | X, no X,lowZ | X, no

sheet

Heraeus X,yes | X, no

sheet

Tokyo D. X , yes

sheet

Ta defect X , yes X, ( a)

test sheet X .yesg x X, Cla) |
X, ves (mo) LIttt

4 sew 228 7’75’)‘ 3o175+%L
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What did we learn from eddy current check of welds?

« eddy current signals of "good" welds ( Dornier and CERCA cavities )
and "bad" welds ( ACCEL ) were compared

« there is a clear difference in the signature of the eddy current

signals:
a smooth signal in the first case
a noisy signal with sharp spikes in the second case

+ there is correlation between the location of quench or excessive
heating ( RF measurement & temperature mapping ) and the spikes
in eddy current measurement

« the eddy current test is used now to optimize welding parameters (
(ACCEL, Zanon,_ SICN)
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but there is more

‘ ality control of Nb
' current’
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Alignment Summary

Position Horizontal Vertical
Offset (mm ) Offset (mm )

Quad L. 0.08 026

Quad R -0.03 0.08
S7L -0,02 -0.21
S7TR 0.29 0.26
D4L 0.31 0.57
D4R 0.12 .22
S11 L 0.03 039
S11R 088 042
D2L 035 025
D2R 0.69 058
D1L - -
DIR 0.95 041
S10L - -
S1I0R 0.73 0.06
SSL 02 <0.15
S8R 0.07 0.42
D3L -0.79 1.78
DSR (.88 022

o So far we see no significant change in the
cavity positions when the cold mass alignment is
changed. Ww
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TTFKRYO_C/TEMPERATURE/FE.70K.FORIN/TEMP
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TTF Controls (Part-II / EPICS based)
Current Status:

Cryogenic Controls
— new software installed and running since middle of jan.
— upgrade in control algorithm beginning of feb.
New Temperature Readout System
— new development using CAN microcontroller
— high resolution: 0.5 mK @ 4K/ S0mK @ 300K
Beam Dump Temperatures
~ measured with new temp, readout system

— one (two) sensors malfunctioning / 30 sensors online
» next: generate alarm for BIS

TTF Controls / Part I
10/March/1997
M. Clausen - DESY

Monitoring and vs. Closed Loop

Controls Controls

TTF Controls/Part T *
Magnets 10/March/1997
M. Clausen - DESY
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ty Feb/Mar —97
Y DEéY

el in Capture Cav
19397

bz

o
7t

H::

Fri Mar

TTF

/MKV2

8 3 3 = S
R T _ _
Y
ﬂH-!IlI
1iIlIMHH
e
gE
i —
———
IJMMWMNW
— l‘l“|
HHHHHHHlTiiHHmWI.
—
.J‘«_ m..—. _ T
3 3 3 2 3

3-FEB 9—FEB 14—FEB 19~FEB 25-FEB 2—-MAR
24~JAN—-97 3:43:119 20:4

29-JAN

24—-JAN

7-MAR-97 7:

Time

TMTSL1R44_ai_h

Can-based Temperature Measurement FACTS

Principle:

Reference:

Inputs:

constant Voltage, symmetricly measured Current,
pulsed, bipolar, 4 phases, digital FIR-filter

calibrated Resistor 1 ppm/K

4-wire, RF-blocked, 32 multiplexed channels,
sensor protection circuit

Resolution: ADC: 24 Bit, useable:

Ecror:

Tine:

Bus:

Transport:

(depends on settings, noise limited)
i.e. 8 U =05 mV, Gain = 8 (range: R > 25&):
resolution = 5%10-* 5, HERA-type TSCs
aR = 0,535 ER=1ko->aT = (0.5 MK @ T = 4 K
aR = 1,25 m4L @ R = 508 —>» aT = 50 mK € T w 300 K

mainly dependant on sensor

with 1 sensor connected: 190 ms, full period: 0.76 s
with 32 sensors connected: 3.1 s, full period: 12.5 s
software dependant, other modes can be implemented

CAN IS0 11898, optically isolated, LO0KBit/s .. 1lMBit/s

data, status, command, parameter

event-triggered or polling, CAL (CiA)-conform CMS,
CAL network functienality not implemented yet.
data: indexed longword (4 Bytes)

9
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TTF : Dump Tem  -‘ures Feb/Mar —97
Fri Mar 7 08:55:11 S DESY/MKVZ
= — ; I T by ]
360 - _ — 360
I £ -
340~ 5 [ 340
iy 4
] J
3201 — 320
300 '— 300
5—MAR

18-FEB 20-FEB

TTF:MISC:DUMP 1:TEMP1_temp_h
A
TTF:MISC:DUMP 1: TEMP4_temp_h
[
TIF:MISC:DUMP 1. TEMP7 _temp_h
SR

TTF
Fri Mar

23-FEB
18-FEB-97 19:26:15

25-FEB 27-FEB

Time

: Dump Temperatures Feb/M
7 09:15:13 1997

1 —MAR
7-MAR-97 11:38:20

TTF-MISC:DUMP 1:TEMP2_temp_h
——
TIF:MISC:DUMP 1. TEMPS_temp._h
—

TTE:MISC:DUMP 1: TEMPB_temp_h
remm———

TTF:MISC:DUMP 1 :.TEMP3_temp_h
T
TTIF:MISC:DUMP 1:TEMPE_temp_h
R
TTF-MISC:DUMP 1:TEMP9_temp_h
]

S1-O020HYI ZOXYIH§ ST

ar —97
DESY/MKV2

296.0

- 1 I

293.5

T T 296.0

293.5

1 —MAR 2—MAR 2—-MAR

1~MAR—97 5:24:56

TTF:MISC:DUMP 1. TEMP1 _temp_h
———
TIF:MISC:DUMP1:TEMPS_temp.h
AR
TTF:MISC:DUMP 1:TEMPB_temp_h
HAKARR

3—-MAR 4--MAR 5—-MAR

Time

TIF:MISC:DUMP 1:TEMP2_temp_h
L]
TIF:MISC:DUMP 1. TEMPG_temp._h
L]
TTF:MISC:DUMP 1:TEMP9_temp_h
SRR Y

5—-MAR 6—MAR

7-MAR-97 9:13:50

TTF:MISC:DUMP 1:TEMP3_temp_h
[ ]

TTF:MISC:DUMP 1:TEMP7 _temp_h
——— .
TTF:MISC:DUMP 1. TEMP10_temp_h
I



TTF Controls

Current Status:

Vibration Measurement
— hardware: IRM (Internet Rack Monitor)
—~ 64 channel @ 1kHz each
— multiple trigger modes ( man, scan, event, interrupt)
— data (waveforms) saved to disk for later analysis
— analysis online ore offline (from disk)
» next: detailled calibration, connection to modulator

Power Supplies
- installed (partly tested during run in last week)
— controls: running but bumpy
» next: improve system stability
» test: internal ramp functions
» test: group mode TTF Controls / Part It

10/March/1997
M. Clausen - DESY
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Power Supply Controls
Knob-Tool with 'drag and drop'

OrOOLOMYI 0NV
) TTF - Mq%net Setpoints March —97
Fri Mor 7 08:40:31 1997 DESY /MKVZ
sE T T T T T T T =
= =N
-3
2 =2
1k H
oF L =0
TE -1
- =
- 3
-y —
g f — | 1 1 I 1
13: 0: D 13:30:18 14: 0:36 14:30:54 150 112 15:31:30 16: 1:48 16:32: 6
5-MAR-97 13: 0: 0 ... 5-MAR-97 16:59:42 .
Settings of doublets
TTF:MAG:DOUB:F1BC1_ps_h TTF:MAG:DOUB:F1ACC2 _ps_h TTF:MAG:DOUB:F1ACC3_ps_h
R I I
TTF:MAG:DOUB:F1ACC4_ps_h TTF:MAG:DOUB:F1EXP1_ps_h TTF:MAG:DOUB:F2EXP 1 _ps_h
RTSAENRGE NRE N — E————

TTF:MAG:DIP:1EXP1_ps_h
SRS

A0



TTF Controls

Current Status:

Archiving
— all measured values and output values are archived
— part of the injector data are archived
» next: what is necessary?

Data Exchange DOOCS -> EPICS
— performed by gateway process on workstation
~ BIS-Bits are available in EPICS
» next: which data are necessary?
» - setup of general purpose gateway

TTF Controls / Part 11
10/March/1997
M. Clausen - DESY

01 ALOSVI "AIKYIHB ST

TTF : Injector RF Data Mar —-97
Fri Mar 7 10:08:50 1987 DESY/MKV2
] I T T T T T T

100

80

60—

40

20—

:?.32:"?4*‘.’:‘:"3? = DR R—

¢}

8:5%:41 11: 8:36 1373 15:26:26 17:35:21 19:44:16 21:53:11 0. 2.6

6—MAR-37 8:59:41 7-MAR-97 1:57:22
Time

HVPS_CAPMOD_IPSai
——

BIAS_CAPMOD_VG1ai
——

KLY_CAPMOD_IFOCai KLY_CAPMOD_IHEATER i
Po e e oY ——— .

KLY_CAPMOD_SWRai

KLY_CAPMOD_VFOCoi
RGP SAER

103

HVPS_CAPMOD_VPSai
——
KLY_CAPMQD_IKLYoi
—
KLY..CAPMOD_VKLYai
neeene—
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TTF Controls

Next Plans:

55 9POK d0 NI

IE TTG & MEALAST, MARDI2: 19

General Purpose Measurements

— IRM Hardware

— 64 channels AI */- 10[V] @ 1kHz 16bit
» single values or arrays of floats (i.e. 1024 pomts-lsec ! FFT)
» reading on: manual, scan, event, interrupt (timing system)

. — 8 channels AO 12 bit

» i.e. calculated values from Al

— 64 digital 170

— ready for next run

TTF Controls / Part I
10/March/1997
M. Clausen - DESY
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TTF Controls

Next Plans:

Software Installation

— install EPICS tools on ttfsvr3 to make it accessable for all
applications and all users

— close access to load directories for injector systems

Graphic Tools
— improve MEDM callup
v’ call each graphic only once
» individual icons for each graphic
v" multiple channel strip tool (with save)

TTF Controls / Part I1
10/March/1997
M. Clausen - DESY
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TESLA Communication Protocols
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Read / Write
all Values

ddd

rpc_test

Synoptics
and Plots

Sequences
and Control
 LabVIEW

ﬂ

Simulations Save and Server
Mathematics Restore (e.g. OTR)
rmatlab sr server

[ ~ _—

API (Apphcatlon Program Interface)

X f [ [
4 L J ¥ f
R
2 DOOCS EPICS FNAL INFN
O i ]
f_; Vacuum Injector Diagn. Klystron OTR/ViewScreen
2 Kryo Measurement Injector Controls Timing Alignment
-5 BPM Kryo Control
T |RF Measuremem&Conlrolh Magncts
o Test Stands

Common Application Program Interface used by Application Programs to Access all Devices

% Display
§ Application Program Virtual Instr. Library
3 ] I
E‘ APl  Shared Library APl  Shared Library
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OTR/Viewscreen Communication Kay Rehlich, March 1997
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1.3GHz + 250 kHz Kay Rehlich, March 1997




Kay Rehlich, 3.97
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TESLA TEST FACILITY (HALL 3)

125 m

— Cavity Treatment and Assembly

Cavity Testing (RF System / He Plant)
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Section of the Temporary Beam Line

OTR

steerer quadrupoles

stripline BRM
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Emim > 1.3ud Emicro > 150 uJ
1B.5 ns \l,

sffective ampli-

L | € fication: 50.150 —> __|%°° jops

frequency
€ conversion
stage
Emicro >38u
feedback ioop .. >30mJ
o 4 secondary photo- Eirain
erence = I feedback loop diode
pulse picker
$ pA 8 ©
Pulse-Train Osciliator (PTO) pulse linear 3-stage amplifier chain 800 pulses)
with internal Pockels cell, picker with relay-imaging system pulse
high-frequency modutator (1 MHz stretcher
and cavily-fength control 1000 pulses)

28 ps,
photocathode ----- rectangularly
laser system shaped pulse

to
photocathode

Pul.!c_ 4tracn OSCIHAJ'“" + b\afl\ﬁtr& 4, Sl-IG- ‘\‘!s'fuf Jh.ttg&hﬁ.,flj
p'n-a.u. X mp‘.b-dt. (UM#LM) .Fadua.. works fine

g n
I reference L O giactronics
: e'l : in | for feecback
ey f N R cdsics
’ r\.p {
CLTT
—plh =0 .
AOM DHDP EoM Nd:YLF-rod , b .k
(54 W) (1:36H) : - tacke Optical scheme of the
Puiss-Train oscllator (PTC) . .
18.5 e roundatip §me {f = 54 MiHz), , S A Nd:YLF laser system
© 27 mresonstor length . ' : |- .
aps : !
N 130
2. N:YLF-smpifier - beam-shaping 1. N:VLF triggecin
e Speriure - v wempter m 14,28 pa,

rectanguiary shaped pulse,
fiat-top beam profie
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Laser Hut

800 puisesirain

Power Supplies

synotwonlzed with RF

Pulss length 5 ps (fwhh)
10 Hz rep. rate

Laser
262 nm

e isanny'



@ b, ote Co byt ST

§1049019 sig

sia $J8109)S
Wdg leiduy Wdg PploJoL |

prosoy 191diL

sjuswuedx3y uopdBINUY
Ayjae)-weeg [ v——

Wdg + Bajboq

PUD-WIS
101991400

U20a49S MIIA/ELIO
dn)-4

uofoes aAlssadsiqg

uonjoas Buiyolen - 1| 10303luj

g ¥ ?3315{

4 ¥ g 2 343 e

-§ 4 }t J'?l’cf‘éi_‘f: §

A AT
N SO R SR ST

N - ’iii '

RIS .‘iij 3_&}

t N | &u‘?'-.s. :

o g -

&



lllllll

e, s

T9v oW ﬁ%n_é 5.8. ~a
wso.m.n.é?% ds.usdua dj =.3 .~3 e

- “._«J?wa ¥y o
.»JS £...S¢4 ™" J:Ji«j
%@ B o

| lu u\d....-.wq .{63 §&u€+3 o

Sl Ea f,_,y...w.x e n,m,_“,.?m,., éj m

...”..“m“m«""“"u e

..........

.........

B it e B e
e usw.__.,,_.mwaﬁ,m”,_,..ﬂ_w..__‘.ﬂ_.,,,,w,_...”_ .?4. s,j?. - sjana Pa

- i n.o.s._‘ .13.-:5. >.._
nJ E_Jo n.*% ﬁ..S_um.. S.osL A

:on.&..:erSJ@m 44:*

ru.cszxa..‘ W h W SNpNg @ |

.r.»!.-lr....rr.:.

Rt ) PR
- L{n ta.,. n.sqq

IR TN j...qiwu_ +... dd!a n..v.o...... esu.wnw JVoJ*.(U .%_

:
|
}

B e oy
Rad ﬁq vy gy vk P moyeavng

n,an +.,.. T~y \fé n...tJ..*.x_n:

Alﬁt

L e e
ke

Vu&u_:_w @em‘muouu.:% MY Fo 521 g
n?’!.ﬂm.

L S AT



a._o.v......o—)_ e LT ﬂo Smompr] oy v

A A S TR R Ul I e TR

THFTOR 7« THEeN -y
TEF < 70 TUNA T TP WD
I o R P 1L P ?H.mw it N A

ey gy ( th, TS TR P ORI T
"svol \mepean 4o (yumewy T w1 PTRZ SPNI) T

\.eﬁ.!&w iuawga Fop ©9b ™ PTOOTPE kb -

n.\wuwé -2
- anaw.j. ?tmﬁ.s@.lvAl
h P Ay i b sgopioh -
4}, .maQ. L I
9%, “tropy /9-§M.-4.m wpze - Ww
gproz sppam - N
| %3\?%3 dﬂé T yopeoh) -
anﬁﬂ.ﬂum\.mq -TF

(gomoy ~av7 - ooy )
NANT sy 411

@.\&Jodzﬂrrk AN.KG ..
tb-¢-0l AS3Q ™eeRy D









/‘v ~ ’f",

S

1

el
v "
Pl T PP b




Instant Values

E
?
3
4
5
6
7
8

ASTV s T






ASTVInON 7

B e

Instant Values




ASTVicuw §i

Polar Historic
Graph




WY 2 ELATAILTA T
WP LA ZILIEIR M

ASTVISION T

ASTViuw T



woamoﬂebm .
noLe; oul wrwog
bsso““qs WE[ISUL pirw wonwredasd £naeo amdey
’ -y CUHonpucoadns soj jossos wnnosy ,
$319%3 “xamod ‘SormagoLs « SIOEmpoy o IORPOIN I5[nd BORSATY T
. Lo 199BM ‘9p : Poins
SIS SR BRI 9 B:uoq.hwn.@:u . Lo
o I 2006y |

s19)dno) omog 49 ¢

-

" RBojouyoay wmnogy
Uoneouqsy Suuds spogyey . o
Rqurey vonered g !
I 2ud spoyey s qETRILIS T8 SHRATOY ATewilig oom
3 HeOUqey 1) pue dsung ,
5% 381nd-Buof (sdki0i0ad) y umgy
[onuoo gy "
WasAs 1osey | ,
L6 Yorey 01

u iy h ,\.... .“.w..._,
SanIAnOY S LHOdHA SOLYLS

IT J0afuy

AT



FNAL Photoinjector Laser Schedule

* Current Status: producing 100 pulses @ 0.5 MHz with 1.0 pJ
per pulse in the UV :

* March/April 1997: finish laser beam transport; improve UV
production efficiency; fire laser onto dummy photocathode

* April 1997: install feed-forward circuit for macropulse pre-
shaping to flatten output macropulse

* May 1997: upgrade 2-pass amplifier for long pulse train
operation; increase pulse train to 400 pulses

* May 1997 install and test slab laser amplifier; increase pulse
energy and increase to 800 pulses in train

ENAL Photoinjector Laser System

100 snt 25",‘,',,.
200 400 pe 400 ps 1054 nm
e e Tl -
LU - JARL S\
Nd:giass
2km mm ; amp“ﬁbf.
Nd:YLF oscllistor 800 puless multipass
81.25 MHz, [ WW,%, 1 MMz fashiamp pumped
arclamp pumped .
Nd:glass
2-pass ampilfier,
asm 1mJ flashlamp pumpe
2008 saop-m
02md 1054 nm 1054
Tops p l J—\_
263 oM 527 nm
To \_/ Nd:glass
RF Gun grating .
KD*P Envelope Shaping Slah ampiifier
m SHG Pockies ot (m% ) fashiamp pumped
orystat  orystel
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n n
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- Summary WG Injector |

- commissioning of injector | was without any bigger problems; all planned
experiments / tests could be carried out; at the end of the 6 week operation
period the machine could be easily operated without experts from SACLAY

and ORSAY

& many thanks to all colleagues at ORSAY and SACLAY

- we continued with the commissioning of the temporary beam line with all the
beam diagnostics; also here we had no big problems; it was a nice and really

successful week

=>many thanks also to all colleagues from INFN, Zeuthen, Protvino, Krakov

(for the beamline and its components) and to Fermilab (cryogenics and
modulator); and also to all DESY people who have helped to set up the
really nice machine which is now just waiting for module #1

- a few things remain to be done:

O

O

O
O

@)

one of the BIS (machine interlock system) controlled operation modes
seems to be unwanted; we will just disable this 800 ps / 0.1 Hz mode
the trigger / timing for all subsystems is presently switched off by
switching off the electron gun emission; this has to be changed
some modifications of the inj.vacuum system are needed
sector 200 repair a leaky beam tube at the toroid monitor

400 align the OTR screen

500 replace the OTR by a view screen

500 (move the toroid upstream)

500 electrical isolation of the beam dump
integrate the Subharmonic Buncher into the control system
place a permanent X termina!l close to the injector racks and move all
the controls to the main control room
repair some electronic boards and power supplies
(will be taken to Saclay in week 13)

- INFN will prepare E and AE/E measurements for the first beam in May/June;
we will extensively use the OTR station just behind module #1

- we plan to restart the gun/ 250 keV line / inj. subsystems beginning of 5/97

the cold capture cavity mid 5/97

/S&
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Measurements of the
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Transfer Matrix for RF Structures

1/2
( cos(a)—[n(—;ﬁ] cos(Ag)sin(cx)

1/2 1/2
[ cos(A 8 P g
L CMJ J sinf{fe)  —+ cos(a)—[—L] cos(Ag)sin{)
y | /2086) [n(88)]  cos(ap) y 1(44) )
\ 'S f
Ad Particle phase with respect to maximum acceleration phase
N{AD) Correction for higher field harmonics
Y Y, Initial, and final gamma factor of particle
Y =dy/dz
o menf
cos(Ag) Y;

y .
The determinant of the matrix is ?L
I

Vet HF octi

S Rei
A5 9%

Matrix

* Experimental Set Up
e Calculation of the Matrix Elements

* Kick Scan Method

Measurement of the Transfer
* Theory

Focussing in RF Structures -

N
N

« Matrix Determinant

[ 3

5

* Conclusion

1/ 27/‘ \
y—fcos(Aqb)sin(a)
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Parmela Simulations

on Emittance Compensation
along the FEL Injector |
Beamline

M. Ferrario
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Wakefield Effects
of The Beamline of Injectorll
Ch. X. Taflg and Johnny Ng(l']_i3-l997)
o Crosses (4-port, 6-port, 10-port )
o Bellows (triangular, circular)

e Steps

e Introduction
o Valves
e Bunch compressor

e Summary
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Loss Factor of Elements of TTF Injectorll

loss factor (V/pC)

I ' I ]
10-port cross(MAFIA) ——
step-out{ABCI) ——
step-infABCl) —a—
triangular bellow(ABC!) —8—
circular bellow(ABCl) —a—

T T

6-port cross CFE3{MAFIA) —e—

4-port cross CF35(MAFIA) —x—

4-port cross CFE3(MAFIA) —a—
valve,D=65mm,width=112mm (MAFIA) —=—
bunch compressor (M_AFIA; —

SRR LA, MASKEY LT

sigma (mm)

Energy Spread for Elements of TTF Injectorll

T LI L 1 I L] L
10-pont cross(MAFIA}) —+—
step-out{ABCIl}) —¢—
step-in{ABC)) ~—a— |
nangular bellow(ABCl) —&—
circular bellow(ABCl) —=—

6-port cross CF63(MAFIA) ~——e— -

4-port cross CF35(MAFIA) —»—

4-port cross CFE3(MAFIA) —a—
valve D=63mm,width=112mm (MAFIA} —s— _
_bunch compressor (MAFIA) ———
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sigma (mm)
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Transverse Impulse Factor of Elements of TTF Injectorl|

120

100

transverse impulse factor {(V/ipC/my)
3 3 g
T T [

h2
(=]

10-[])or1 cros's kx(MAFIA) ——
triangular bellow kf{ ABC