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Agenda for the TTF Collaboration Meeting (9th - 11th March 1998)

March 9th, Seminarroom 4a+b, Building 1b - Chair S. Tazzari

9:00 Welcome and Introduction - B.H. Wiik
9:10 Summary of Cavity Tests - M. Pekeler
9:30 Status of First Cryomodule - R. Lange
9:45 Status of Klystrons and Modulators - A. Gamp
10:00 Low Level RF - M. Huening/S. Simrock
10:30 Coffee Break
11:00 Hydroforming of Cavities - H. Kaiser
11:20 New Cryostat Development - C. Pagani
11:40 Cryogenic Supply of TTF (Phase II) - B. Petersen
12:00 Lunch :
13:30 Laboratory Reports - Chair B. Aune
IPN/LAL - T. Garvey
CE Saclay - B. Aune
FNAL - H. Edwards
INFN - M. Castellano
BINP Protvino - V. Balakin
Other Reports (as requested)
15:00 Coffee Break
15:30 Status of Controls - K. Rehlich
15:45 Injector Modifications - S. Schreiber
16:00 Status of Laser - I. Will
16:15 DESY RF Gun - K. Floettmann
16:30 Bunch Compressor Status - A. Kabel
16:45 Layout of Undulator Beam Line - U.-C. Mueller
17:00 Undulator Beam Diagnostics - R. Lorenz/G. Schmidt
17:15 Organisation of Working Groups

19:00 Social Event (DESY canteen, ground floor, new part)

March 10th
9:00 Working Groups

Linac Operation - Room 4a, Bldg. 1b - (T. Garvey, H. Weise)
Cavity R+D - Room 4b, Bldg. 1b - (D. Bloess, D. Proch)
TESLA 500 - Room 109, Bldg. 25b - (R. Brinkmann)

March 11th, Seminarroom 4a+b, Building 1b

9:00 Summary of Working Groups - Chair H. Edwards
Time Schedule for Cryomodules 2 and 3

10:30 Coffee Break

11:00 Special Seminar
D. Burke (SLAC) - Status of the FFTB
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Program 1998 - 2003

TTF with SASE FEL Proof of Principle Experiment

laser 28 oV
{ " omprassion photon Linac 400 MeV end of 1998
I\_,- e ——F R ——b-- Module #2 E ;. ~20MV/m
Module #3 E . ~25MV/m
RF gun 140 MeV 390 MeV
g, =2mm o, = 0.25mm electron
speactrometer

SASE FEL Testat A - 40 nm

Undulator ready for installation
by the end of 98; test spring 99

TTF Il with SASE FEL User Facility

laser 200 eV
1st  2nd stage 3rd stage photon

compression compression beam
I { o=, s omimme, ,:==::======m/_\_ —_

RF gun 140 MeV 390 MeV >1GeV
a, =2mm o, =0.25mm o, =0.05 mm Spfp = 0.001 electron
spectrometer
—_

r}ﬁ’ )




TTF-Gebaeude

FEL -Exp.-Halle

Zugangshalle

transport system
and installation
procedures

modules (new design}
at high gradients
operation (and repair?)
without tunnel access

container for
klystrons
electronics
Vacuum pumps
low level RF system

installation of
rf distribution

local separation of
modulator and klystron

modute supports

water coocling
(only to some extend)

not shown: the construction cost of a tunne! tike building covered with sand is less than the
setup of a long shielded area; a rectangular cross section Is also more expensive H.Welse 1197



ECFA / DESY Workshop on the
TESLA Linear Collider

Organizing Committee
Michael Danilov, Enrique Fernandez, Rolf Heuer, Leif
Joensson, Paolo Laurelli, Martin Leenen, Francois Richard,

Ron Settles, Torbjorn Sjostrand, Albrecht Wagner, Peter
Zerwas

hairma
David J. Miller, Professor of Physics

Dept. of Physics and Astronomy, University College London

Gower Street, London WCI1E 6BT, UK
HG&EE?:o@.:o_.mo.:w\moovﬁ\&E.EB_
UCL phone 44 171 380 7152 (fax 7145)
home phone/fax 44 171 627 1913

har the Workine U

a) Evaluation of new opportunities with a luminosity of
3.1034 or more. .

b) Physics programme as a function of energy from
250 GeV to 960 GeV,

¢} The need for gamma-gamma and e+e- options.

d) Complete the feasibility study begun in late 1996.

e) Identify the needs for detector R&D.

f)  Detector layout and technology.

Structure of Working Groups

1. Physics topics; theorists and experimenters working
together:

a) Top quark

b) QCD, including gamma-gamma
¢) Higgs

d) SUSY

e) Electroweak, TGCs etc.

f) Alternative theories.

Standard processes and Monte Carlo generators
[for 1a) to 1)]

Detector simulation [for 1a) to 1f}]; based on the
reference design from the 1996/7 Conceptual Design
Report.

Detector performance and R&D; including
i) presentation of existing R&D programme,

ii) identification of shortcomings of reference design,
iii) review of further needs for R&D over whole dstector.

Machine-detector interface, including provision of
background generators for group 3 and 1a) to 1f).

Timescale

Interim Report by the time of the Spring 1999 Meeting in
Barcelona (Sitges).

Comparison with the US/Japan studies.

After Sitges meeting focus on the TESLA proposal to be
submitted end of 2000.

Meetings
Orsay: April 5/7 - 98

June -98
November 98
March -99




Sunday 5 April

1400 Fernandez = ECFA blessing
14.10  Wiik Strategic Background ,
1440 Ellis State of Physics now+need for LC
15.25  Brinkmann Progress with TESLA, incl. where the
_ high luminosity comes from and
successful tests on cavities.
16.10  Coffee .
1640  Settles Review of features of the reference
detector.
17.10  Miller Goals and organisation of the study.
Charges to the working groups.
17.50 177 Group leaders announcements?
19.00  Buffet Dinner
Monday 6 April
09.00  Groups 1a) to 1¢) meet in parallel to plan tasks.
1045  Coffee
11.15  Groups 1d) to 1f) meet in parallel to plan tasks.
13.00 Lunch .
14.30  Groups 2 and 3 meet in parallel to plan tasks.
16.15  Coffee
16.45  Groups 4 and 5 meet in parallel to plan tasks.
Tuesday 7 April :
09.00 15 minute talks + 5 minute disc.,
leaders of groups 1a) to 1f)
11.00  Coffee
11.30  Group 2 (Generators) leader's talk (25+5 minutes)
1200  Group 3 (Simulation) leader’s talk (15+5 minutes)
12.20  Group 4 (Detector perf, and R&D) leader's talk
(25+5 minutes)
12.50  Group 5 (Machine detector interface)
(15+5 minutes)
13.10  Lunch



CAVITY TEST RESULTS

M. Pekeler
TTF-Meeting 9. March 1998

Summary of first TTF cavity production
HT 800 vs. HT 1400

Cavity vacuum

Field emission

Spun single cell cavity after HT 1400 C

26 nine-cell cavities from 4 manufacturers tested so far:

Cerca:  CI9, C21, C22, C23, C24, C25, C26, C27

Dornier: PI, P2, _...: D2, D3, D4, D3, D6

Accel: mq. S8, 89,810, S11, 512,828
Zanon: Al3, Al4, AlS, (missing A16, A17, A18)

Number of cavities

UL IR S O N D A N N I N S I T |

A

7T
s

?4"95?7

1 4 7 _o_u _@_omwmmwmu_ 34
E_ (MV/m]

All companies can built cavities with Egcc > 20 MV/m.



Cavities from Zanon:

All cavities HT 800 C
10" — :
m T T T m s A3
s ] ¢ Al4
f 1 = AlS
,oﬁo B n g ™ . Xrays

o¢ —O_o | /

Al3;
Al4;

Al3:

.
.
[ quench ¢ ff
[ ]

quench !

L& 480zl

no quench  J

—Oo ——— P
0 5 10 15 20 25
E [MV/m]
acc

Welds not done properly. Quench at 3 MV/m at bad
equator weld.

A whole was blown in one equator weld during
production. The whole was fixed by plugging in an extra
machined niobium piece and overweld it. Quench took
place at this repaired weld at 6 MV/m.

Welds still not done under best conditions, no quench
observed at 23 MV/m.

A1lS5 will soon be re-measured afier HT 1400 C

Accel cavities:

S7-812: HT 1400 C

S28: HT 800 C
[
] L 1 T T L] ® mq
1 o mw
ll...llu Y | Xruys A H m—o
e a7 I = sti
g . o 512
Q, 10l . . 4 = s
[ ® % ]
[ quench aoquench
L no Xrays 4
mOo NP | 1 PP B T 1 —
0 5 10 15 20 25 30
E [MV/m]
ace
S7-812: Systematic error in equator welds lead to a quench
in the 10 to 15 MV/m regime
S28: New welding procedures were found. No quench at

25 MV/m

S28 will get correct end groups soon and will be re-measured.



Dornier cavities:

All cavities got HT 1400 C

L e —
quench o _U\_v
”io+o-o-oooo.. ] * Ww
A MTI » m . quench s D4
. et ¥ Mmgucnch n 1 >
e, ® M quench ® » D6
Oo 100 | qeeee e o opcn“yacann w4 = Pl
! : * . flm m P2
” . . :obcn_..ns“!_
i quench 1
~Oo...r_....._........_..........
0 5 10 15 20 25 30
msn_”z<\3u

D5: quench located at hot spot far away from equator weld
(material inclusion)

D6: quench located at hot spot far away from equator weld
(tantalum inclusion)

Eddy current scan of niobium sheets is hoped to avoid material
inclusions.

Cerca cavities:

<
C19: cups HT at 1400 C
C21,C22,C23,C24,C25: HT 1400C
C26, C27: HT 800 C
10" e oot
F ' e CI9
” : &
L - ] z
5 P a C23
.“ﬂﬂ*od’-&"-ﬁ. 150.“.- on ooOO .__ ” Aﬂumw
Oé 10%° utl_.olo:oo- e e 9 s o ¥ tnM ‘ua .r . Omm
. y e, . J 4 = C27
[ ) ]

L

P AR B

10° b
0 5 10 15 20 25 30

E_ [MV/m]

| T O SR ST

Only C19, C22 and C27 are showing a quench.

C21, C23, C24, C25 and C26 are limited by field emission and
available cw RF power,

At Q-drop always x-rays observed.



Cavities without welding errors or proven
material inclusions:

(Excluding DS, D6, 87, 88, $9, S10, S11, S12, Al13, Al4)

_o,_".l._..i_..:1.......".
s 1 e
s 1 e
| ¢
L. . . -.“
i - lo “
Omos.. | &
s . 1 =
F g = 1=
[ o#l
[ s 1 ¢
i ] Ll 1 e
10° b o o o 4
5 10 15 20 25 30
E [MV/m]
acc

average gradientat Q >3 E9:  22.6 MV/m

Latest cavities:
All cavities better than TTF goal (15 MV/m @ Qg = 109)
10!
T T T T T . AL
e C21
e C213
P &
‘ﬂgx—-s.-b‘ . c2s
O - 00-0 ovv u M.M
100 | . Jlam 32
¢ m / ._.r. .f
1

10% b e e
0 5 10 15 20 25 30

E [MV/m]
ace
average gradient at Q, >3 10 = 23.9 MV/m

as\w 2 canket Lundel m m&?kv
ollurs  Duwidel m\ \b\q\ ha:.haf
ol  ovaibebly ) wﬁl\orl..\

o

A0

C27 | IHr44



HT 800 or HT 1400

We tested several cavities after HT 800 and after HT 1400 C

cavity noHT HT800 HT 1400 remark
E limit E limit E limit

@ 17BD 21 BD

29 PWR  quench in weld cured by 1400 C

(C22 20 BD repaired equator weld (whole))
C23 14 PWR 25 PWR  both times no quenches observed
also not in mode measurements
@ 19 BD 18 PWR
@ 24 PWR 28 PWR  quenches in cell 5 and 9 on weld at
25 (26) MV/m cured by HT 1400 C
C26 22 PWR no quenches observed
@ 24 BD test after 1400 C soon
AlS 23 PWR _no quenches observed
==> 1. no degradation observed so far after HT 1400 C

2.  HT 1400 C can cure some quenches (weld)
3. Field emission does not allow to investigate effects
above 30 MV/m

S7 - §12: HT 1400 C had no influence on performance:
D5: HT 1400 C did not improve cavity:

==> HT 1400 C: A good cavity becomes a very good one,
but a bad cavity remains a bad cavity

Field emission:

With the new fantastic cavities, quenches are not longer number
one enemy, now Field emission is the main limitation again.

We normally get field emission below 20 MV/m.

We will soon have a HPP coupler (design W.D. Moeller) which
allows an easier mounting in the cleanroom.

We hope that we then can push some of the very good cavities to
gradients above 30 MV/m.

But of course, we need more knowledge about avoiding FE.

How can we control our HPR system ?

How can we control our mounting better ? Hopefully new flanges
allow better dustfree assembly.

Is dust the whole story or does the residue of acid play a role at
high gradients.

Does tumbling or EP help to avoid FE

Does HT 1400 C help avoid FE

Research in this complicated and difficult area is very important.
Then comes another question:

[s there a Q-drop without FE at high gradients ?
And if so0. how to avoid it

(Sometimes we observed multipacting induced quenches in the 16
- 22 MV/m region. It can be very hard to process away this MP.
Muitipacting is only observed at first power rise.

After room temperature cycle MP has to be processed again.)

M



Cavity vacuum:

We often observe a huge \ucuum bur during cooldown (why ?)

o) TTFRRYO/TEMPERATURE/V_1.VI.EOT/TEMP B

W_MW PT100 TEMPERATURE/V_1.VI.BOT/TEMP

1 13 h |N
Nm._.wm Nm-_.wm.

9 h
26.1.98  26.1.98_ 26.1.58

Cavity performance does not change if we cooldown with valve
closed or open.

We have observed several times that cavity petformance even

m.oS nm<Eom vNog<\me=oH aovosaaion cavity vacuum, if
Prossure s the cov iy is heger than 1005 b, .

Also "small” amount of observed Hydrocarbons does not seem to
hurt even a good cavity.

Things might change for gradients above 35 MV/m.

New result on spun cavity after HT 1400 C

RRR of cavity is now 500, (before HT 1400: RRR = 200)

Nsc..cﬁq \Suw_‘h

_O:

130 um, no xrays
800 C + 100 um, no xrays
70 pm, no xrays

1400 C + 100 pum, xrays !

[ B B J

Y
A2 12 a1

AL K bl 3...., wyo
L ]

OO ~O_o A * quench ¢ P

4

1
‘ ..o\

-

h
—Ow...._....._._.._....nr__nm_n..-_’._.

0 5 10 15 20 25 30
E [MV/m]

acc

losses af 2 bawsk clos mw&cf. ~ R

=> 1. Qdrop ubove 18 MV/m not dependent on HT or material

removal
2. Qdrop must be related to the material (roughness ?)
3. Field emission is second order effect

What to try next ?

Tumbling ? Electro-polishing
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Up to now, the vertical and CHECHIA test were always @
performed at Tbath = 1.8 K.

Now the Linac is under operation at Tbath = 2 K.
It is much easier to do measurements also in the vertical dewar
and in CHECHIA at 2 K now.

It it is clear, that TESLA will be built at 2 K, we should now
always measure at Tbath =2 K.

We have seen so far no degradation in cavity performance
between Thbath = 1.8 K and 2K.

Q, g - History
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Status_of Fiest Cryomiodule | odule 1 4swmbly
(and Capture) _ _ 10-Dec-93 —~ 8 in H1 tedfed tunimg-systems
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Hodule 1 = second 4ssembly | | 15-Dec- A% = Brimg iy cold-wmoss into Vac-vesyl
Third Cool- DQS\.J 1Q-bec -3y - Al :.5..3.000.‘?& are ..Jmhdgag
Stoble Operahiom ,,  b-[on-88 - Tronsportion Hodule! to Lirac- Positior
Currert Tests 13-Jon-38 - Delechon leak from iso-vac
Xo cav- voc (dose 4o coupler Wr.#)
| | ¥ Dacision ; Continue ¥
_ . o 26-Jom-98 -~ Al He-fubes conreeted
TTF - Cryo- Tearn | jso-Vae Closed
-DESY- o _ ~ 16330 w&..)ll?..:?,)o o lso-lbhe
o Centinuous vom..r.ea-nejTl
of the wire-posction -moniteds
TTE Meek , Ay = + 0.4 vam Ox=-025 mesy
- Meeting | o
Hor burg | - 23-jun-48 -~ Sfowt pumping w-vac
q- Harch - 1998

30-Jon-88 - Firal leak-test voc-vessel » o.k,
~ Firol leak -tesd He-tubes =¥ 0.k,

=3 Module? and Gplure ready {for cool -dowvs



5= 16-Feb-98 Warm couples procesgirmg

" 68 K
0.0 K

Thirg Codl-Aownr | Shable aperation

13-Feb-22 -~ 1:30 Shoek slow cool -down _,
Fusrther 1ry with Epics Commpulers |
ord  Epies Applicodion

18-Feb-32  ~10:00 Stop cod-dowr
Problems with Epice +o by .
~20:00 Comtirue cool-fowr with
 Doocs - Application
20-Feb-04  Module ond Cophure glable ot UMY K
2Yy-¥eb-98 " «  slable at 2,0k
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AGamp 5.3.98

Status of Klystrons and Modulators

We have now two Modulators and two 5 MW Klystrons running in
Hall 3.

Klystron 1 is used for tests in the vertical or horizontal kryostats or
for coupler tests. There is also the possibility to use klystron 1 for
module 1, as in the past.

RF conditioning of klystron 2 was straightforward.

There were some problems with gas leaks and rf leaks in the wave
guide section near the klystron window. Now everything looks good
and Klystron 2 is presently used to supply kryomodule I with rf.

Once the DESY rf gun will be installed this tube can alternatively
supply the gun with rf.

The second and the third Modulator are also capable of supplying a
10 MW Multi- beamklystron instead of the normal 5 MW tube.

The FNAL gun together with modulator 3 are expected by the
middle of the year. Then modulator three will be used either for
the DESY gun or for the ENAL gun.

EAST

After installation of modules 2 and 3 klystron one will be needed

{for them.
Then there is no rf source for HP testing, unless we are able 10
operate modules 1,2 and 3 with a MBK in modulator 2.

;E R v i -

The modulator for the 300 kW klystron was repaired by M.
Desmons. It is ruaning well,

18
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Automation of the LLRF SO,
Using System Identification |

4 N\
With System Identification one finds a system’s structure and
parameters by analysing input-output-data.

'—m----—--ﬁ.—‘
amplitude

TR OME o wm omm o el owms o mm e o W M me mm mm AN me e e e - -

INPUT OUTPUT —

a
b
8

_7.I
|

STRUCTURE:

Generally one does not know anything about the system, so one
has to check different kinds of models (linear, nonlinear, 1st or-
der, 2nd order ...) and choose the description which fits best with
the data taken for identification and -which is very important-
with some validation data taken independently.

PARAMETERS:

Since the electro-dynamical model of our cavities is well known
we can apply system identification for other purposes:

real &

imaginary part

T‘i

s
]-

Phase

-b

a
1—';3
Loop

LLLLETEL TP

amplitude

Principle of RF Control
Klystron

Vector Modulator

determine the loop-phase & maximum gain of the system

detect and adjust the relative phase between the cavities
and the beam

conclude the detuning Aw(t) and find the optimal predetun-
ing for each cavity

cross-check the RF calibrations

Feed Forward

Master
Oscillator
1.3GHz
Table

tesla_meeting_03_98.doc Markus Hiining, 8/3/98



Detecting the Loop Phase

Open Loop
Step on Feedforward = Perturbation

q forward power

L

Vectorsum is perturbed, too
.ﬂma

amplitude

~erturbation of the phase

Loop Phase

]

time

tesla_meeting_03_98.doc Markus Hiining, 8/3/98

Adjust the Loop Gain
Closed Loop (raise the gain)
Step Sequence on Setpoint ._.mU_m
*Dwﬂ_ ) _ _ X _

I'._..::.Lu..n... L CErT e

0 _ .
I T 1 fime

I } { y I —

Step Re esponse on Py / <mo~c.. McB
><_+>m_u_

F,’
L

I
I
' i
l |
l |
| .

ﬁmmoqﬁmznm-ﬁamw Criterion

M_”AD/\OV + HNAD_.UL ] = min!

Stability O: 2rion (Damping)

M, M,

M; M,

tesla_meeting_03_98.doc Markus Hiining, 8/3/98



Cavity Parameters

* correct Py &P, for the finite directivity,
CAVITY SIGNALS ,

* force Py to be zero at
end of pulse by sub-
straction of d¢*P,
(complex)

the whole shape

toroid

calibration? [N A S | iR | r

% Mranstormation \f/.!/l..
stub-tuner lmfb haseshift

directional coupler
finite directivity

LO LO LQ F,
ARy a0 L
. 1P P, * conclude Phase of Py &P, at Coupler

calibration? (with respect to LO/later beam)
* find beam phase and shunt impedance R

:_ D > t, '
ENVELOPE EQUATION ! 20-30us “
. 1
Voo |T®2 A0 o S . =
V = *V+Rwo, - (Ig + Ip) " — I : AW
DS I:S—\M § Q B
] 1
: Ig Y
1 1 ma——
| T
| 1
’ ]

tesla_meeting_03_98.doc Markus Hining, 8/3/98 tesla_meeting_03_98.doc Markus Hiining, 8/3/98
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beam phase at different Setpoints

(single pulse)

UoE:_:m mn wm:aéaﬂr é:roE _uomB

frequency/Hz

............. ﬁ ,<_”wmz<u_

80 v
1 ocooonotoooocowo é
. 50° i 6

< wge butwaoi _. TR
£ mo.: ...... e
% : w : :

20p * 4.0, o 2.8 cna.o;ou e g

oo 5 10 15
No of Measurement

* no special conditions to measure and adjust the beam phase
* monitoring of beam phase / LO-stability during linac opera-

tion

Advantage:

* determine the long time RF stability

fusritttsvr2imhuening/trame/tesla_meeting_03_98.doc

frequency/Hz

~200b==m o e e - e B e o E o

400 600 moo 1000 1200 1400 1800 1800
time/us

Markus Hiining, 4/3/98

tesla_maeting_03_98.doc Markus Hiining, 8/3/98
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Optimize the Predetuning

Voltage Phase
2sf — = sol
60
20f
40
Wﬂm.
-
101
m-
% s00 1000 1500 2000 0 500 1000 1500 2000

time/us time/us

Forward Power Detuning
400
350; aoof
QOOW 200
250 100
~N
Mlmoo L o
o i <
150¢ . —1o00}
]
100} ! —200
s0¢ -300§
400
% 00 1000 3500 2000 400%™ 550 7000 1500 2000
time/us tima/us

Condition for minimizing the Power:

S ¢V’ +@,,RVI, sin(@ -y, ) - AoV

I

tesla_meeting_03_98.doc

Markus Hiining, 8/3/98

AfHz, A 122, VPomv?

tesla_mesting_03_98.doc

Lore NQ

ntz-Force-Detun

1st Order ID on Cavity 7
150 T T Y T T T 3 T
<m
100l \\ll'l"""-"" -
’ Y
50
o
-50
-100
-150 L L

1 1 1 Il 1 1
406 800 800 1000 1200 1400 1600 1800 2000
time/us

Aw = B9 _ k2%
T T

K = 0.73Hz/MV?
T = 273us

Markus Hining, 8/3/98
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Optimize the Performance
of Kryo Module One

Voltage Phase
10 -

-5k

=10

0 §00 1000 1500 2000 0 500 5,00 1600 2000
time/us time/us
Forward Power Detuning

Py
5388
Af/HzZ

oo 500 ._oo.Ml 1560 2000 [+] 500 1000 1500 2000
time/us time/us
no attenuators are needed, changes can be done only by
using the waveguide-tuners

some interlock has to be installed to prevent quenches

tesla_meeting_03_98.doc Markus Hiining, 8/3/98

—(DESY >

fusritisvr2/simrock/doc/framedtt!_meating/ts_meet_mar_98/r_contral tools.doc

RF Control Tools

New Operator Interface

Accelerating voltage of module

Fill time and flat-top duration
Feedforward table parameters

Beam compensation (phase and ampli-
tude)

Calibrated loop gain

Calibration Server

Cavity field, forward and refiected power
Phase with respect to beam, injector m:a
master oscillator

RF System Database

Maximum operable gradients
WG tuner transformation and stub position
Phases of incident waves
Loaded quality factor
Qg as function of E_

March B, 1998 6:51 pm



DESY »

<mnn

Operator interface

| |
Thint ' Tiat-top
I T

e -

P
-

—y
il

also: enm<=<

with respect
lo beam

-
time

beam

|
|
|
|
|
|
|
|
|
|
|
|
_ compensation

#umma
Jot—n|

w >umm3
also: Ppeam

fusritttsvr2/simrockidocAramet_meeting/tti_meet_mar_98/f_control tocls_2.doc

“/uuo+3-m.m: “ time
| | 1

other: loop gain calibrated
setpoint offset phase
feedforward oftset phase

March 8, 1998 7:30 pm

DESY

RF Control Procedures

* Operation with long beam
pulses 800 us

1. Establish operation with 30 us pulses

2. Apply adaptive feedforward

3. Extrapolate FF for next 30 ps

4. Increase beam pulse length by 30 us

5. If interlock trip occurs : Reset and con-
tinue with previous pulse length. If trip
occurs again continue with step 1.

6. Repeat steps 3. and 5.

e Automated Procedures

* Loop phase adjustment
* Adaptive feedforward
* Loop gain adjustment
* System ldentification

fustittisvi2/simrock/doc/frame/ttt_meeting/t_meet_mar_9&/rf_control proc.doc

March 8, 1998 6:50 pm



RF System Hardware

* |njector Diagnostics

* Monitor for 216 MHz signals from buncher,
gun grid and beam pickup

* Monitor for capture cavity amplitude and
phase

e Linac RF

* Phaselocked 10 MHz reference using
oscillator with low phase noise. Stability of
duty cycle improved.

* New downconverter boards with surface
mount mixers

* RF Gun Control system being installed

* Upgrade to 24 cavity control underway.
Hardware installed in teststand to verify
control algorithm with Smith predictor and
simplified Kalman filter.

* Next generation digital feedback design in
progress.

lusrittsvr!simeockidecramelttt_mestingtf_meet_mar_98/ March 9, 1998 8:46 am

6

\1@

RF Control Plans

Issues in great detail

« Quench detection
» Generation of RF ready signal

rithms

scheme

Justtisvr2/simrockidoc/iramelttf_meeting/tf_meet_mar_86/

e Study Exception Handling

e RF inhibit if 1 MHz clock is missing

 Test improved feedback algo-

 Develop high level RF control

¢ Integration of existing tools including
exception handiing and fault recovery
« Automate RF system turn-on procedure

March 9, 1998 8:44 am
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TTF Collaboration meculig
DESY, March 9-11, 1998

St

New Cryostat Development .
ry | P | 15t Generation Cryostat

Carlo Pagani

Braid-Cooled Shields

Three Cryostat Generations

+» Cryomeoedule #1 Prototype - Expensive

. Shields connected with screws and cooled by cop

. Difficult to align - New Assembling Tools

per braids

« Cryomodules # 28&#3 50% Caost Cutting !

Shields connected and cooled by “finger welding”
Improved alignment and tolerances |

Thinking to TESLA 500

« Cryomodules # 4to# 8

Reduced size of the Vacuum Vessel
and "_mcum?mﬁcoﬁcqmm:

n the HeGRP

- Compatible with “rigid coupler”
Stiffer against external forces acting ©

-

Carlo Pagani

INFN Mitano - LASA
Carlo Pagani
INFN Milano - LASA
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2™ Generation Cryostat

New fabrication procedure
Improved tolerances

Carlo Pagani
INFN Milano - LASA




2nd Generation Cryostat

‘Finger-Weided”

Shields

Carlo Pagani
INFN Milano - LASA

2on ol

—

Sl oS tat

‘Finger-Welding” Details

LS m

2

Carlo Pagani
INFN Milano - LASA -
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3" Generation Cryostat

Thinking to TESLA 500

* Reducs the Cross Section and use a siandard “pipeline” tube
- Redistribute the internat components
- Reduce the distances to the minimum

» Compatible with “rigic ccugier’ and “Superstructures”
- Paosition of the active elements longitudinally free

* lmprove the no::mnzo:.o* the active elements to the HeGRP
~ Poorin the present scheme

* Reduce alignment sensitivity to the forces on the HeGRP edges
- Move the external posts closer to the edges

* Further simplify the assembling procedura

- Simplify coupler cones and braids
- 'Reduce by a factor two the shield components

-+ System thought for mass production cast cutting

- Tolerances reduced to the required ones
- Simpler components and standard tubes wherever possible

Carlo Pagani
INFN Milano - LASA



3rd Generation Cryostat

Cross section on Cavity

38" Standard Pipeline

Carlo Pagani
INFN Milano - LASA

3@ Generation Cryostat

Cross section on Cavity - Sliding fixture detail

Carlo Pagani
INFN Mitanc - LASA

75
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- 3" Generation Cryostat
34 Generation Cryostat |

Cross section on Cavity - Sliding fixture detail

Cross section on Cavity - Sliding fixture detail

A 1
:

; T
T ||
it \
ol
fww“mifl@
d| (o)
I . e, N
| OL10
Carlo Pagani
INFN Milano - LASA
Carlo Pagani ,

INFN Milano - LASA
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3" Generation Cryostat 3¢ Generation Cryostat

Cross section on Coupler Cross section on Coupler - Detail

38" Standard Pipeline

Carlo Pagani , Carlo Pagani
INFM Milano - LASA INFN Mitano - LASA
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Generation Cryostat

Active element movements for a 1000 N force at the edges
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3rd Generation Cryostat

Active element movements for a 1000 N force at the edges
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March TTF meeting notes
Fermilab Report H Edwards 7/3/98

Injector II
Sector 400- Chicane section

installed and working with beam as of last week
vac, quads, steerers, power supplies, BPM buttons,
flags, ICTs
(quads and steerers are from UCLA)
still need-
steerers need some insulation repair
flags need adjustment of height

ICTs need shields (best if DESY does)
still 10 come-

chicane magnets - finished-need magnetic
measurements

slits or pepper pots - need to be designed

electronics-

BPM electronics under construction
{ should hook up French elec from injl operation)

Pulse shape electronics for interface to Quick
Digitizers
existing design under evaluation

RF Input couplers

Will try to supply 8 ( not 6) for Module 2.
Emphasis on getting cold ends first,

4 cold ends at DESY
I to be shipped this week

Axel reports difficulity in getting flange leak tight.
Mark has just last week begun to experience leaks at the
cold ceramics and is looking into it.

Modulator

Mod#3 operational - to remain at Fermilab till Injll gun
tests complete and Fermi modulator complete.

Mod#4 Dan Woift and Howie Pfeffer have reviewed the
"miss-matched PFN" and think it is an interesting concept.

Fermilab A0 Activities

The first gun system has been taken apart for installation
of the Capture Cavity.

Have had numerous vacuum difficulties with the S12

cavity assembly in the vacuum vessel. Especially with the
gate valves.

After assembly a N2 leak was found in the cryostat which
necessitated removal of the head at one end. This has been
fixed and reinstallation of the Capture cavity in the cave
will proceed this week.

Development of "modest” infrastructure continues with:
water system, cleanroom area, HPR
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Gun

Two are under construction{ one for DESY, one for FNAL)
-Gun B3 has been tuned, braise end plates and WG
this week
Should be ready for RF tests early April
-Gun C1 water passages being machined- should be
finished and start RF test May-June
-(trouble with e beam weld on the inside disk-
produced cracking and vac leaks in guns Bi, B2)

Gun System-

solenoids- coils delivered, assembly early April

10 way cross vac box- complete

gun table- in fabrication, due early April

supports- available

diagnostics- BPM, ICT - available
ICT shield, mirror mounts, Faraday Cup - still to
design

Plan

is still to test gun, capture cavity, and chicane system
at Fermilab prior to installation at Desy.

QOutstanding questions- still
Dark current and cathode spring
emittance growth in chicane
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Qo slope at high fields: thermometric investigations

I.LP.N. Orsay, CEA Saclay

40 fixed thermometers mounted on single-cell 1.3 Ghz cavities
having a strong Qo decrease at high fields with no X-rays detected,
Two cavities were tested (C1-05 and C1-10).

Qo = f(Eacc) - T=1L.5 K- 17K
uut.l'no No FE -
Collaboration with the CEA Saclay and LAL (CNRS Orsay) Qo 1E+10 4
1E+09 i " “ | ;
0 5 10 15 20 25 30
* New cavity fabrication techniques: Eace (MV/m) .

Copper plasma spray ed Niobium cavities Temperature measurements clearly showed non-quadratic heatings
= Oral presentation (M. Fouaidy, IPN) versus the accelerating field.
R&D Cavity Working Group, Tuesday, the 10 *

* Studies on cavity limitations: % ¢ oM”M
Qo-slope at high fields: thermometric investigations 60 .. . H,; 10
=> Oral presentation (S. Bousson, IPN) m 0 . 5 ATh 27
R&D Cavity Working Group, Tuesday, the 10 * m ...“to¢“ eTh 28
| 20 pbe Wﬁwvll +Th38
* Cavity test cryostat (CRYHOLAB): _ m:mmn +Th 40

0+h24a——3 |
0 100 200 300 400 500 600 700 800
Eacc?2 (MV/m)A2

Horizontal test cryostat for fully equipped 1.3 GHZ, 700 Mhz
cavities...




Copper Plasma Sprayed Niobium Cavities

Global thermal resistance measurements:

The comparison of the global thermal resistance of Nb and Nb/Cu
LP.N. Orsay, LAL Orsay, CEA Saclay samples tested with a new dedicated experimental cell showed an
] . increase of this parameter.
Goal: Fabrication of 1.3. Ghz multicell cavities stiffened with copper

deposited by plasma spraying onto Niobium.

First studies: Five 3 Ghz Niobium cavities fabricated by L.A.L.:

. Numerical simulations of the detuning due to Lorentz forces for
0.5 mm thickness, initial RRR = 40, HT at 1200 °C with Ti gettering bulk Nb and Nb/Cu cavities:
before plasma spraying (2mm deposited). * Show the efficiency of the stiffening obtained with the copper

layer.

* Runs are actually performed to find an optimum copper layer
shape with 1 mm Nb thickness.

Near Future Study Program:

* The last two 3 Ghz cavities will soon be tested.

* Fabrication of 1.3 Ghz monocell and multicell cavities from
RRR~200 Nb sheets of 1 mm thickness. RF tests before/after
copper deposition.

* Mechanical and thermal characterization of samples produced
with different deposition parameters.

The cavity performances (Eace max) are not (or very slightly) affected by
the copper deposition.
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~ (CRYHOLAB)

10/2/98

- Test of fully equipped cavities (1.3 GHz,
700 MHz, ...) with Helium Tank, Power and

HOM couplers, Tuner,...

LHe
42K

-

— 1 |

LN;

Cold
Box

T A

O

Pumps

Cryogenic
Power : 20 W(40)

h 0W<Om,_,>,_,u

Modulator +
Klystron

A

RF Power :

1) 300 KW (10 Hz, 2 ms)
2) I MW (1 Hz, 0.5 ms)

RF + Cryogenic
Measurements

BOUTEILLES
dlHe oL LN2

St




Power Coupler Development

(collaboration Saclay - Orsay)

S. Buhter, S. Chel, M. Desmons, C. Dupery, T. Garvey, P. Lepercq,
A. Mosnier, R. Panvier, Ch. Travier.

End 95 - Installation of High Power test bench equipped with diagnostics
(RF, electron, vacuum, optical). 1.5 MW, 0.1 Hz klystron.

¢ Test of high power waveguide windows.

1996 multipactor calculations

investigations of copper plating techniques
Waveguide to co-axial line transition designs

* Test of Saclay “doorknob™ transition (C. Dupery).
1997

* Test of reduced height waveguide transition 640

* Test of tapered co-axial line ¢ 60 - ¢ 40
*» Test of sliding RF contact [ for Telescopic Coupler]
* Test of ‘reference’ window (FNAL conical)

in SW and TW
1998

* Test of antenna transition (for use with biased
transitions)

Each test is lengthy due t0 0.1 Hz operation and need to sweep frequency
power and pulse width.
Near future -

Installation of 70 K Cryostat (S. Butler, R. Panvier)

Test new Saclay window designs (A/2, TW.....)
Test LAL DC biased transition.
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Mur 6, 1993

R Save Profife.:

" VGAStart: 1016
YGA length: 1000
DT8: 1135

Dipole 9.408 A
Trim Coll| -0104 A

BO | 1.1 Gauss®

BHall| 0.2 Gauss

Energy 0.00 MeV

15:41:31

Area | 3798
o nm % keV .
" Sigma 8.56 0.53 0.00
FWHM 26,12 1.61 0.01
Width 90% 2792 1.72 0.01
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RE steering eXperiunicit (ij. 1) e

t: ol i“_‘ 7 e
 Two main sources of RF Vo) o M otuiencar: |
. : E, =12 MeV

G,=15MV/m
T =0.66 mrad
&, = 68°

—---- ; Only cavity
‘ tiltor = ) mrad
="—: only coupler
—: cavity tilt &
coupler

deflections

— Cavity misalignments: effects quasi-
independent of the sign of the RF phase.

—  Coupler effects proportional to the
accelerating gradient and out-of-phase with
respect to the accelerating wave:

op, =T A—;— cos(d, —®,) at the exit of each cavity

« Experiments
" 1. select one cavity in module ACC1 and
detune the other. q

vary ¢, in the selected cavity and keep the - ]
accelerating gradient constant

3. monitor the beam position vs. ¢,c at BPM. ) |

* 4. Compute the slope at ¢, = 0 of the curve
obtained which is proportional to T.sing, . .

[
o
or/ and . __[Ht{{__ R T T A
Same experiment with the whole module ACCL;- g O N

!Q

3
-l

Experiment II (V. Balakin) g, March 1998

Vary 0 =>Resonance of mode ® at
o+ =naw,

es

Module ACCI non-powered

BPM

— T R
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Multi-bunch experiments (Inj. II) | S s
Experiment I (A. Mosnier)

URE .

& “ ________________________ -H_ _______ Actuate the cavity tuning system

=» Resonance of mode o at
ERE

Wy = 0Oy, ( 1E21/2Q)

BPM BPM
B, o = B, = By, g — Bty o< 8, 2 Rl L
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Some Estimations of SC structure
with a high accelerating gradient

Avrakhov P.V., Balakin V.E., Solyak N.A.
BINP, Protvino, Russia

Travelling Wave Structure
TU/2-mode structure in TWR

1036.8

Ace, structure

Waveguide
N W Input coupler M #
RF load ﬂ RF from the klystron
Cell geometry
d
Pr—tt ri

05



Eacc (MV/m)

>n8_o...mn=m gradient of TW structure vs.
aperture radius

90.00

. Problems:
80.00

70.00 \/i/ ¢ Beam dynamics (wake-fields)
50,00 Theorefical limit ¢ Supporting of TW regime (Reflection)
: at Hrit=200'mT Z ¢ Technology of producing TW structure

50.00 /“i_ * ...

| Hs=108 mT

Es=50 MV/m |

30.00

20.00 TESLA

10.00

.00 . T [ i

ﬁ I
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Beam Diagnostics Status and Perspectives

M. Castellano

LNF-INFN

M. Castellane - TTF Meeting - Desy 9/3/98 !

** Standard” OTR diagnostics

- three stations have been heavily shielded (BC, 3EXPI,
1EXP3). They have also a much more elegant cover.

- in these stations Intensified Camera is now usable: time
resolved measurements of beam size, position, emittance,
energy and energy spread

- emittance measurement procedure in a given position (i.e,
3EXP!) has been simplified. With a standard CCD camera it
will take a few minutes (must be tested with a real beam). [t
will be possible to correlate emittance to the change of other
parameters (RF, transport optics etc)

- Objectives in the shielded stations can now be controlled from

the Control Room (zoom, focus and iris aperture)

New injector I diagnostics
- Two stations with steppirig motor actuators are now instalied in
sector 400 (a ceramic screen and a Cerenkov radiator) and can
be controlled in the same way as other motorized stations (but
only one screen is present).
- The video signals from all the new stations in the injector may
be connected to the video multiplexer and images can be seen

and analyzed by the already existing instruments.

M. Castellano - TTF Meeting - Desy /398 2
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- In front of the Cerenkov, a standard CCD camera on a shielded

optical table may allow the emittance measurement.

Injector 1I diagnostics

- Four motorized stations are in construction. Each of them will
carry more than one screen (OTR, Ceramic, Cerenkov,
YAG...7, it must still be defined)

- A special station is in construction for the pepper-pot slit, but
with space for other kind of screens. It must be fully tested in
laboratory before installation

- The Intensified Camera will be needed for single pulse
measurements, and the lay-out {position, optics, nu.u:sm etc)

must be defined

¢ Bunch Compressor diagnostics
- A special OTR screen, 10 cm long, is in the design phase. A
large window and a movable CCD camera are necessary to
cover the large span of the beam with enough resolution
- This screen, a perfect mirror for infrared radiation, can allow
the detection of “edge” radiation from the compressor dipoles,
but the interference with the same wavelength OTR radiation

must be taken into account

M. Castellano - TTF Meeting - Desy 9/3/98
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* Strip line electronics
- The ofset of the strip line electronics has been measured again.
Small variations has been found for all but for a single unit,
The new values must be inserted for on-line subtraction in the
control system. If a very accurate measurement is needed, the
real time calibration option must be putted in operation. It

requires on/off RF distribution to all the modules

* Bunch length measurement
- A very precise slit system is being designed for Coherent
Diffraction Radiation based bunch length measurement with
high density beam (injector Il and cryomodules 2 and 3)
- The effect of the finite size of the screen must be evaluated,

even for the Coherent Transition Radiation

M. Castellano - TTF Meeting - Desy 9/3/98 4
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Cryogenic Supply of TTF/FEL

Basic Ideas of the
Linac FEL-Cryo Supply:
( Phase II) |
status: 6.3.1998
DESY -MKS- . Capacity of the 900 W / 4.5 K Plant not
B.Petersen | sufficient
Objectives:

SK/45K & 40K /80K

supply of the TTF/FEL linac ( 8-10 modules) Connection to HERA-Plant

incl. SMES . .
| 2¢d warm Helium Compressor Assembly
in parallel operation of:
single cavity tests | Keep the TTF-Linac He-Distribution
single module test

900 W Plant Operation in parallel

g vl

¥3




FEL Cryogenic Supply TTF/FEL —Linac ( ,,phase IT)
Main Components Heat Loads
| ekt (S S | ecocting | omeed |t
mass flow | action
. rate
HERA-FEL Distribution Box unit Watt Watt Want gs g's
HERA-FEL Transferline | FEL | 187 | sm 120 61 33
FEL Precooler & Distribution Box T B R R LR £
HERA-FEL Warm Gas Connection ..MH.:. —— 2
Helium Compressor Assembly ﬁu._xm_ /31 | B8 s
FEL-Cryo Hall =
«esee +some transfelines & warm tubing | Lose Loy fresore Hew? Eclmuge

mxnr LehTL ¢ I ”koﬁt\o\ﬂ

—y

+
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TTF/FEL phase II cryo supply

reserve capacities of HERA new plant or HERA connection
cold boxes
. . [13 -
(without lumi upgrade ) some ,, +*“ and,,-,,
+ = favourable, O = neutral, - = unfavourable
circuit 45K 45K 45K 45K 40/80 K | 40/30 K
” * ’ ’ shietd | shield
vefrigerator | refrigerator | liquefaction liguefaction new FEL-plant HERA - connection
Watt Watt Watt | Wait .
CB NORD | CB SGUTH | CONORD ™| £HS00TH | oo . reserve capacity (FEL) 0 L
NORD | SOUT cold compressor + )
H experience
HERA 2603 2886 130 620 12600 | 12000 operation economy - +
Hm_@_mm = _“.w... _mww operation decoupling + .
ZEUS 13 ] o i ) FEL -HERA 5
SL cavities 1164 160 1769 costs of cryogenic 0
ey 880 [ XN 1204 installations
testhal costs of . +*
sum 3639 4163 384 564 14799 | 13963 infrastrecture
cobd-ba; -
capacky | 4500 €500 2050 2050 20000 | 20000 " potential for HERA 0
| (mominal) upgrades
HARpOWer - 0
result -- +
£ (2841 2337 |1LS6 |1186  |5260 | 6031
CEessive
£apa-
city




HERA

HERA-FEL-BOX
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FEL-VORKUHLER

0

WT

TTF-TRANSFERLEITUNG

BK BK %TTFVERTEILERBOX

CRYOCAP

MODUL 1

I\

2-3

L]

MODULE 4-10

VK

UND

TTF-LINAC

FEL-LINAC

4o

4.5 K Heat loads of the FEL-Linac ( 10 modules, 2 BCs, | CC,

25MV/m, 5 Hz

tab. 2 4.5 K Heat loads of the FEL-Linac
( 10 modules, 2 BCs, 1 CC, 25 MV/m, 5 Hz }
(refrigeration loggas of the HERA connection included )

5K refrigeration 4.5 K Hquefaction
[Watt) [g/s]
FEL-Linac + HEX 1270 33
e
FEL-Linac without HEX | 850 (115" ]
j —
tab. 3 : capacities of the HERA-cold-boxes
circuit 43K 33K 45K 5K WANK [I0B0 R |
refrigerator | refrigecator | liguefaction liguefaction shield shield
Watt Watt gfs s Watt Watt
CEBNORTH | CBSOUTH | CBNORTH | CB SOUTH CB CR
‘ NORTH | souTH
HERA 2605 2886 1.30 6,24 T200H) 12000
HERMES 0.4 287
H1 174 1.04 | 1253
ZEUS 113 LB8d )
SL Cavities 1164 : 1.66 | 1769
Magnet- &34 ) 1200 e
testhal] { : 4
Sum J6Ey 1163 L 394 8.64 14741 13469
Coldbox .
capacity 6300 6300 L5 RN o JIHMK) 2UHN)
nominal
[est 254 2337

. Lapaity




The aim of the low pressure heat exchanger { HEX )

liquefaction load  — 90 % refrigeration load

I00We@ 18K - 200WeE 18K
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Status of the
Large Low Pressure Heat Exchanger
(HEX)

contract DESY - IHEP Protvino (Russia)

sub contract: THEP -Geliymash (Moscow)
TUYV prepproved design in February 1997
spring 1997: Geliymash quitted

review of design / new design by IHEP
preapproved by TUV February 1998

sub contract with ZIO (Podolsk) April 1998
old:“Zavod Imeni Ordzhonikidze*
new: ,,Machinery Building Plant of Podolsk*

(ZIO will build the pressure vessel )
IHEP will build the HEX-coil
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HERA-

HALBRING
FEL/TTE-TRANSFER
VK SMES

HERA-VENTILBOX TTF-TEST
l—__@— HERA-FEL- MODULTEST
. ANSCHLUSSBOX  heRa-

(81 O FEL- _i

HERA- TRANSFER —
coogoxen B2 C} TAT]
B3 O
‘——_@J FEL-YORKUHLERBOX
YK
MAGNETTESTHALLE
HERA-
HALBRING
lf' |I'I|
i Tt .: 3. Quartal 20vetel | 3 Quadsl | 4 Quanal 1. Gueriai 2 Quartel 3. Guarial
1| Vorgangsname Onuer | Owz | Jan [Feb [ Mic | Apr | Mai [ | Jut | | Ot Tow [ Dex | smn [ Fob [ hadr | Ape T il [ don | Jui
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HERA-FEL-Valve-Box
Flow Scheme

—K OBkt

The box is attached to the HERA valve box and splits the
40/80K and the 4.5K circuits to the HERA-FEL-transferline
and to the HERA-MTH °( magnet test facility) transferline.

Status: first cool down in week 10/ 1998 !
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Querschnitt der
HERA-FEL-
Transferleitung

80 K Riicklauf / Schildkiihlung
DN 40

40 K Vorlauf

Schild

45 K Ricklauf
DN 80
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g, Schreiber >_ 3

TTF Meeting
9-Mar-1998
DESY

\

» [0 prepare for Injector |
¢ Remember:

. we have to be able to run any
_—.._._QO._”O_._ of the three injector types if
Z—OQ“.:ON._.._O—.—W required (Inj I, 11, FEL)

.
.

© The main change is to
include a bunch
compressor and adding
© Dispersive Section diagnostics (OTR, Slits,
| Pepperpot etc.)

¢ Space for HOM experiments
is available in Sector 600

& Chicane Section

& Matching Section



88

Material: Cs2Te

Cathode System
QE>1%

=5 pdipulse — B nC/bunch

800 pulsesitrain (1 MHz)
10 Hz rep. rate

Laser
262 nm (UV)

n "]
18
Parameter TTFL £33
Linac Energy 500 MeV
RF frequency 1.3 GHz
Accel Gradient 15 MV/m 2 .m.m
]
Qo 3 x 10° S O%
# Cryo modules 4 £ 53e
AE/E single bunch rms ~ 1073 — 5 Wmm
AE/E bunch to bunch rms ~ 2 x 1073 £ o
. | - s 0 7]
Bunch length rms 1 mm . O ¢ B |2 3 E
Beam current 8 mA T .m m m o g2
Beam macro pulse length 0.8 ms Q5 E |23 ¥ 83
. . D cnoE & 15 ¥ <
Lattice 3 typical 12 m max = STEE R |grsif e m
| - MM__ wa L Mm.m.mM =
— oEgs=7 (O S5~ @
Inj | Tnj 1] §c52%y
Injection Energy 10 MeV 20 MeV _|_._|I .mmw.”m wm » S &

] . c o o 2%
mB_qunmm (x/y), v0%/8 | == 5um = 20pm — Sg552E 93,
Beam size o, end of linac | 250um 500um w.mW

| Beam size o, injection 1.7 mm 2.5 mm mmw
Bunch frequency 217 MHz _1MHz mwm
Bunch separation 4.6 ns 1usec o =3
Particles per bunch 2.3 x 108 5 x 100 .m
5
(-
v

S. Sciweiber

8.Nov.1997



S. Schrebber
8-Mar-1908

Injector Il

Sectors 400, 500, and 600

S. Schreibaer a-
8-Mar-1998

o
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(Side View)

o

QO
; . FNAL
Chicane Section UGLA
Pump-out cross (Magnets)
Gate Valve DESY
INJ |

Toroid Am_mu.m_. ICT
. 2 Quads + power supplies + INFN
vacuum chamber /
Magnetic chicane magnets B iing Fesded
4 Bend magnets + power supplies+ @fuaL
vacuum chamber,, v

Cross 3 wormal ACtador
Croweyx- moama\+ OTR + slits/ppot + adj.actuator

Glass window/video cameray,
lon pump + Ti sub + controls
Cross 4 _
Screen+ OTR + slits + actuator (preusati )
Glass window/video camera _

Cross 5 D has Coromleo
Screens+ OTR + slits + actuatory mdiadter

Glass §:ao§<.awo or intensified or
streak camera (v}

lon pump + Ti sub + controls

Cross 6
Screery+ OTR + slits + actuator (patunnhe.)
Quartz or glasswindow/video camera,
Interferometer (bunch length) (v)

_o._.A. read out

4 H/V Steerers + power supplies v~

. 2 BPM ?czosmaﬁ read out _
Triplet + power supplies

Girder v/



Dispersive Section : : INJ |
=lspersive Matching Section Saclay
lPreivine
O completely taken from Injector | ch< ©

. To match the beam Zeuthen/

O recent modifications: to the linac lattice Frascati

1. to reduce background for SEM grid: | » gives room for
- SEM grid protection experiments:
- toroid moved closer to dipole

2. new ceramic screen with less persistance

— O Kicker and High Resolution BPM

F-Cup m (Protvino)
M the modulated beam excites a
. broad spectrum of higher order
G SEM-grid | ' modes in the cavities
® _ . View Screen

O Dogleg Steerer (Saclay)
HOM experiments with a horiz.
displaced beam (0 ... 10 mm)

Toroid

O Reentrant Cavity BPM (Saclay) /
expected resolution: 100 nm

Dipole

® “ﬁf Triplet + Steerers HV v

| View Screen (Ceramic or OTR)
- e- ‘ Toroid v 7 )
F-Cup v

Triplet f

S. Schreiber 8. Schreiber
B-Mar-1998 fAbdar. 1008
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V installed

Diagnostics

o
c
=)

X,y _.0 O.x.< MX.< mmm QN

buttons ICT Screen Slits or

-0

Fcup OCR PepperPot
CcC
Torbid Sereen” giits (v)
Ur_ﬂo_~w oriCT OTR
V) v
Screen’ giits (h)
OTR
Q
nnwu. .
m Interfero-
meter
Mnmt_...m.mﬂ / Intensified
buttons oy OTR Slits (h) Mw M.Mwwx
v) V1 Screeny siits (v)
E OTR
,I o_.__o.« SEM grid
Toroidy screen or OCR
Screeny v
OTR
Stripline v
Reentrant BPM v
Feup v

Toroid/

TTF RF-Gun

=~
S

Fermilab
(E. Colby, H. Edwards et al)

® 1 1/2 cell rf gun, 1.3 GHz
® Laser driven with a Omm._.m cathode

® High bunch charge:
Long bunch train:
High peak current:
Repetition rate:
Mean RF power:

Q=8nC

800 bunches within 0.8 ms
I=1kA

10 Hz

50 kw

® Emittance compensation (with solenoids):
- transverse emittance: 15 mm mrad

- long. emittance:

100 deg keV

I RF Waveguide

[1 RF-gun

(] Cathode System
(INFN LASA)

M Solenoids

Buttons
ICT

B Laser Port and Diagnostics: | Faraday Cup

8. Schrelber
8-Nov-1997

Screen or OCR
Slits or Pepper Pot



C

athode System

INFN Milano LASA

DESY (Vacuum equ.)
® Cs,Te cathode: high QE (>1

® The cathode s

ystem allows to change the cathode
without breaking the vacuum
This is essential to mai

ntain the high quantum efficiency
of the Cs,Te cathode

% over months)

M Transport Chamber

& arrives +wx¢

xﬂl.) T-...F.S.e
_: Gun Connection DHEI®

1D

M Loading Chamber

® The cathodes are prepared off side

B Preparatiqn Chamber

S. Schrelber

! m 2nd Transport
Chamber
12-Sept-1997 .
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Gun TTF injll Beamline Elements e
EEE Magnets Instrum. . Diagnostic Crosses
Solenoid 1 ® BPM Pneum. Actuator m C 3 3 m. _\<
Solenoid 2  wmwm |CT/Toroid _“-o%a% TV |
Trim Coil Screen/Slits - — T
Steerer H/V _mm_._ﬁ.. ons
cC ,m
m— | .
Steerer HV Toroid 3-Stepper- v Installation of Sectors 400, 500
Steerer H/V Actuator TV _ ! ’
Screen/PP , and 600 successfully completed
2 Quads Buttons Stepper-
Actuator TV
Steerer HV Screen/Slits > thanks to the enormous

effort of the Fermilab

4 Dipoles St -
or Stepper- colleagues and the DESY
Steerer H/V Screen/Slits | MVP group
Stenper- = all “old” Inj I items have
3 Quads as Triplet Buttons L8, TV been tested and debugged b
Screen/Slits/F-Cup g _ @@ y
Steerer H/V aclay .
Wﬂvo_m Wy Torold Pneum. Actuator > partly installation of the
eerer SEM grid
Triplet + Steerer HV screen TV W _Z*.uZ actuators
m“_n e +E<$§ F-Cup W > Improvement of Sector 500
%ww,nw_ﬂ_o Kicker) Stripline muwnmas. >.m_.§2 | diagnostics by Orsay
Steerer H/V Reentrant BPM _
(Dogleg Steerer) Toroid Pneum. Actuator

F-Cup

S. Schreiber
R-Mewa 1007




S. Schreiber
28-Oct-1897

Installation Injector H
Sector 400, 500, and 600

Inj i (Orsay/Saclay)
FNAL

DESY

Saclay

Froiving
Zeuthen/Frascati
INFN Frascati/Roma |l

Backup solution if Chicane Section is delivered late:

B Sector 600 Sector 500 Sector 400 B
Injector | )
= = aE
) )
© T 2 %, % =
c 2 C © cC = D C
o I «© = 0 2 .=
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Pulse train (SHG) measured at

Status of the the output of the laser system

photocathode laser
March 98 800 us

A.Liero, 1. Will, W.Sandner B ) m T

Summary of status in Nov. 1997:

A

* Pulse trains of the desired energy and stability

have been produced at the output of the laser amplifier stage
(Infrared (IR) radiation, X = 1.05.m)

* Envelope is freely programmable.

| [ [ F]

! .ﬂ_,
10 us o
But;
Photocathode is not sensitive to IR radiation - Energy per micropulse at 1.06 um: E = 200 uJ
-> conversion into the Ultraviolet (UV) required (A = 0.26m) - Accuracy of synchronization: dt= 1ps
, - Pulse width (FWHM) at1.06 um: t=25ps
. at0.26 um:t=12 ps
Main effort of the last months:

- Energy stability from shot to shot
at1.05um: 1%
at0.53um:*29%

Wavelength conversion stage



>s M [: i £3 Conversion of the wavelength
m .m : -m = W - L] .
gE ) >mm 23 g .m.m using nonlinear optical crystals
T s€ °% - _ o8l _ w
6 4 F _._._.m ¥ S ) BT A= __.Mm?:_ A nuo, 52,m A= 0.26um
= o 11ps o = 8ps
mm-. m from final telescope  LAO BEO telescope
— = M. laser amplifier crystal
3 £
g 35
n a 3e e . s
o |vm " 1. LBO: Lithium Triborate (LiB3 Os)
£
JE .m 2. BBO: Beta-Barium Borate (8-BaB, O,)
£ 3T
ﬁ m <« £ M g + Total energy of a micropulse in the UV: 25,J (at 5Hz rep
$ .m. s E .m.m (5ud required at the photocathods for 8nQ bunch charge)
g
Wm M 2, » Total conversion efficiency from IR to UV: 10-12%
o m £ "
S g §¢ <« mw.n (at 5Hz repetition rate)
m bt PLE Measurement:
3 £ E2 %%
. hat - 8
2 ) 8 $€y __
«<-=x g "
>m 2 1. Small changes, 0
£>- 5 - laser power caus
w g2 changes in the U4
. . <~ :o 2 (4-th order non
b g 2 3178 o effect)
. m..m 5 m 2. Envelopes are'g
< m\u«.w E M ® in the IR, Greened
3 .w = m 3 o M ._m.. 3. Conversion mm._‘oﬁ...__
3 AIMM m.m. m .m .W lower at 10Hz reps
€ & a
m .m $ w..w... Lo
4 rEE 829
Y < Qa8
£FES




Measurement of the relationship

between laser input in the IR

and output radiation in the UV

Method:

Production of a pulse train of slowly rising ene

micropulses

rg

y of the

1/8 of the nominal output
intensity reached at the

nominal output intensity

at the end of the train
end of the train (UV) (UV)

Conclusion:

At the actual working point;

1% deviation in the IR = 2% deviation in the UV

Conversion efficiency is slightly higher
during the first 200us than
during the main part of the train.

Reason:

97

Small changes in the beam profile at the beginning of the :.m_:..._mE
spatial holeburning in the iaser amplifiers.

Amplifier chain reaches steady-state after approx, 200us.

We can compensate for.
changes of the

conversion efficiency
during the first 2008, by
appropriately shaping %
the IR input pulse
Au_.omﬂm_ssmc_m-u:_m
shape mode)




Reduction of the conversion efficiency
at 10Hz rep rate in comparison to 5Hz

Conversion efficiencies reached:

* atSHz: >10%

+ at 10Hz: approx. 7%, in addition: bad beam profile

Reason:

* thermal lenses in the laser rod, stronger at 10Hz than at 5Hz rep. rate

* thermal lensing is different in horizontal and vertical direction
(specific 1o Nd:YLF)

* unfavorable defocussing effect is enlarged in the spatial filter between
amplifier chain and nonlinear crystals

Solution: “adaptive optics”

Two cylindrical lenses for separate focus control in horizontal and vertical
direction.

IR green uv
A= 1.05um A=052;m A= 0.26um

7= 11ps LBO BEO o =8ps

fror final cyfindrical lenses telescope
laser amplifiar focussing s o_u!ouf to photocathode
in horizontal and UV, X = 0.28um)

vertical direction

Summary

We have demonstrated a conversion efficiency IR->UV of better 10% at
5Hz rep rate.
The energy in the UV is 25,J per micropulse (i.e. 20mJ per macroputse)

(5uJ per micropulse is required on the photocathode for 8nQ bunch
charge)

Next steps:

* Adaptive spatial filter for compensation of thermal iensing which

shouid allow to produce 25,4 UV per micropulse (20mJ per pulse
train) at 10Hz repetition rate.

* Remote alignment system of the nonlinear crystals and feedback
control is required for stable long-term operation.

Conclusion:

The wavelength conversion from IR to UV has shown to be a major
difficulty in the development of the photocathode laser system.

We have to spend significantly more time and somewhat more money
than initially planned to fully solve this problem.
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Status of Controls

Kay Rehlich
DESY MVP2

O New Components and Improvements

O Injector1 & 2

O Next Steps

Interlock

Beam Inhibit System (BIS) " naw channels

“Fast OFF" box

" new

Personal interlock . ey
KnobBox

Knobs to control parameters of the linac > improved

Wire Alignment (INFN)

User interface " improved

Timing

RF

Problems with long cables " improvad
DSP programs and server “» improved
Klystron 2 (FNAL) gy
DSP :mas_m.a (ADC, DAC, Exception, Transmitter,
IQdriver) "™ new boards
DSP user interface "® improved
Stepper motors for three stub tuners ey

Diagnostics (Pforw/refi, Probe, Transients, Coupler Inter-
locks) I improvad

9




7 Toroids

Fast and Slow Differential Protection

o
P

Max.

Rep. Rate Gen.

'

10 Hz .. 10 sec.

Vac. Shutter
[RF exception]
Screens Oun |15
Valves
Magnets |njector
Water
Faraday Cups
Radiation Linac

Kay Rehlich, 9.3.98

60

WAL R R A R N

TTF-Linac Protection System

L) €
G Yo TOTECEoT yiey Scréeh 2 tsecroun——
fiet I3 ot IN niector Faraday cu
b 3 00T niector Faraday cup
[ WWEN InJéctor vacuud vaTve
rd %wm :.522 o..am eerers and triplets
L ar dipole”an rrection coil
20 Iniectdr dipole Tield aboye Thr
4 e 4 Sruil [']
3 oF T2 . eclér view Scréén
3T oF 137 i ec W SCréen #7
& 27 OF o ector ew Screen ¥)
£ 2 or : o clor eW SCreen
£ 11 C Vacuuw valve JAC
i be or 13 IN _.mzm: nac vie Creén
g [ Tadc_Vatuuw Valve
4 [ 12 EN vaciiue valve
i Tinac !:lam..c..o_
C DR A
X s e—— : hac steerer
Yy ~TTEDIAC/RIS/BI AR ndc_qiadripsles w
= ) ko ddiadiiid . (3 ..2._ modu
NAC quadrupsles we
TTF Beam Inhibit System Dac Steerdrs wodn
JCcS
Gun mat ¥as utter
nac mm_ﬁv
nad cIystron
TThac reseérve Thput
NAC "Fast Béam Inh = ages
HEAA V3
Annlysis
Injector
Linac
ST




i ol e o el e i

w.-....ﬂu_ T e ‘Interlock

i ...E:.:m_ Search

Grachko .
Jablonka
Joly . . . o
Lefssner .~ . g |- Person A: .

,,_,..__um.«mo:.,

. Person B; -

Schmide
u,.mns.a_wm_‘. ; S _—
Simon . - B “Time:

-k Date: -

A

Welise

-
i
Insert Nama ) Delete Name |

E.Mar.1998 10,18.56 T1 is set, 1.e. <Linac Fretgabe> available for users
6.Mar.1998 14.29.33 Restricted Access

6.Mar.1338 14.29,58 Warning! St11] Restricted Access!

6.Mar.1998 14.30.08 Linac Freigabe: Systems 1 & 2 QK

B.Mar.1938 14,30.08 T! is set, i.e. <linac Freigabe> available for users

Pers_Interlock

Search
Gutton 1

Dooer 3 Button 3

L T A N T S T T S = W e, g e g - i 11

Y A T TR A Ty

The TTF KnobBox

Display to indicate the device name

t

screli file

and the current settings

Buttans: on/off, *10,

to 2. KnobBox

CAN Controlier

P Moduis
in Ve

VME Bus

Y

KnobBox Server &

UNIX Device Driver for CAN  |3un Computer

~

in VME

S SR
%u__ :
b AR

Sl ..w%.r...ﬁ%ﬁs
ce AP| W_
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Ethernet
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Kay Rehlich, 9.3.98
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Digital Signal Processor System for fhe RF Control
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Error: bis_server online:

Filo BiS. ulb. Geroei Off”“e
ain2 i i Nl H -

SEci: 2712 kb @neiE 532 kb
fivpril. 2.65 % Cie 52387 msec
Restarts (RPC): | PG oedrin

SVR_Errors: 0 e

RPC_LIENO: 610489643

SR £ TN

'I‘AIIDI

vaeotr 0.04 load veeacc2 0.00 load vaedsp 0.04 Toad

mhorz 0.00 'Ioad v-ettﬂ 0.02 load
B TTF_Linac DOOCS server Status

vaeinit 0.05 load

ttfconst ©,02 Toad

ttfcons2 0.08 load

ttfsvel 0.76 load

Serecr Status
) aliay
: nol checked
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Injector 1

Orsay/Saclay: more memory, timing improved, displays
improved, new channels for SHB ..

Vacuum pumps (ion + titan sublimation pumps) ey
Vacuum valve controlier (PLC) e adapted
Recorder for magnets, gun .. I new

Injector 2

Magnet power supplies (FNAL) “» integrated
View screens {INFN) i 5 new devices
Actuators for screens R gy
Diagnostics (ADC) " gy
Laser » integrated
FEL gun: temperature, pumps, valves ey
Next Steps
Modules 2 & 3 ..

New ADC board design
for diagnostics and feedback systems:
* cheaper diagnostics
» faster feedback
C40 = 25 instructions / ps
C60 < 1600 instructions / us

Automated procedures

™~
~
]
o
2
=
g —

90.42 k¥

OI .Be-08

@1 .2e—08@1 .Be-08

i

30.1 kv

old stutf

Sector 400

Toroids tinac

Sector 200

A5




Diagnostics for INJ II: FastADC Channels

Z:m_.ﬂ__uo_. Type Signal Description
0 Scope Faraday Cup | FEL._GUN or FNAL_GUN
1 Scope Faraday Cup 2 FEL_GUN or FNAL_GUN
2 Scope Faraday Cup 3 FEL_GUN
3 Scope Button BPM Sum FEL_GUN or FNAL_GUN
4 Scope Button BPM X %ﬂ.ﬂl’i
5 Scope [ Button BPM Y FEL_GUN or FNAL_GUN
6 Scope RF Window IR or e- FEL_GUN or FNAL_GUN
7 Spare (RF ref, Capture P for, Laser UV ..)
8 RF216 | SHB Probe
9 RF 216 | Gun Grid Voltage
10 RF216 | Beam Pickup Inj |
L1 RF Capture Cavity Probe
12 RF Klystron | P forward
13 RF Kiystron | P reflected
14 RF Klystron 2 P forward
15 RF Klystron 2 P reflected
16 RF Klystron 3 P forward
17 ‘RF Klystron 3 P reflected
18 -RF Gun P forward FEL_GUN or ENAL_GUN
19 RF Gun P reflected FEL_GUN or FNAL_GUN
20 RF Gun Probe FEL_GUN or FNAL_GUN
21 Scope ICTLInjl+2
22 Scope ICT2Injl+2
23 Scope ICT3Inj 1 +2
24 Scope Button BPM X FNAL_GUN
Button BPM Y FNAL_GUN
Button BPM Sum FNAL_GUN

Ch. 0.. 15 are installed
Ch 16 .. 27 will be installed later

Kay Rehlich, 3.98

VME Bus

DACO

<

PMC

VME

DAC1

ADC7

ADC1

ADCO

clock, trigger, reset

8 Channels of fast ADCs: up to 1 or 10 MHz sampling, 14 bit resolution, 128k word of memory

2 DAC channels: 16 bit resolution, 35 ns settling time

1 DSP port: for a standard Ti C60 processor on a PMC module

1 1/O port for communication links or a second DSP

New ADC Board Design for Diagnostics and Feedback Systems

Kay Rehiich, 3.96
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Zweidimensionaler Scan Ober YAG-Leuchtschirm mit Schrittweiten von 4 pm. Auf-

getragen ist die normierte Fluoreszenzintensitst fir Ga, GréBe des untersuchten
Gebiets: 100 pm x 68 pm,

Abb.5  Zweidimensionaler Scan tiber YAG-Leuchtschirm mit Schrittweiten von 4 pm. Auf-

getragen ist die normierte Fluoreszenzintensitat fir Y. GroBe des untersuchten Ge-
biets: 100 pm x 68 pm.
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Bunch Compressor Ii Status

A. Kabel
March 9, 1998

Overall Design & Beariline
Instruméritatig
Componént Statys: Beailine

Component Statys: Instrufiigritation

= Typesét by FoilTix -

Overall Design

* Magnetic Chicane

* inserted downstream module #1

* E=144 MeV

* 800um — 250um

a

H..z.uu ﬂo_.-._tnnm«o‘ MﬂﬂO:& OMpressoe :_Edn Omy TesSs0r
C 1=l
aun => 0.8 =___=v ﬂ ] mm =g 25 _u.ﬁ_v A. .25 mm =g 05 mnmp

Gun with 15 pey
RF section Me

= Typeset by FollTgx -
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| Beamline

Compression along

0.8

[ww] ybue) young

0.2 r

Position [m)

ARABEL 8 B0LARDZ, OC TF1A15:40

Wagnetic Chicane

Uit




OTR

S-Bant Triplet

ARABEL @SOUAHG, ALLDTNES

Instrumentation & Diagnosis

Transversal beam tomography: quad triplet, OTR

Longitudinal beam tomography: RF phase
variation & OTR inside of dispersive section

Synchrotron light inside of chicane
» Beam position: cavity & stripline BPMs

e Current measurement: toroids

- Typesst by FoilTEX -
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Component Status:
Instrumentation

Stripline BPM: exists

Cavity monitors (Zeuthen): vacuum firing at

DESY finished; welding & alignment. Supports
are being constructed

Toroid (Saclay): no final date fixed yet, but up to
schedule

OTR dispersive section (Frascati): no final date
fixed yet, but up to schedule

~ Typeset by FoilTgX - . 4

Component Status: Beamline

Beampipes dispersive section: manufacturing
started, finished end of April, 1998

Special bellows dispersive section: ~ mid of
April, 1998

Standard beampipes: in-house fabrication,
finished within schedule

power supplies: been/being delivered

Dipole magnets: delivered; measurements
underway

1st quad triplet: exists

2nd quad triplet & skew quad: available when
module #2 is built in

Supports: design being finished; Manufacturing
(Cracow) = end of April, 1998

- Typeset by FoilTgX - : 3
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G. Schmidt, -MPY-,3/98

4 times 2 Wire Scanner (horizontal, vertical direction)
-> for absolut position and beam size measurement

4 Cavity Monitors
-> for BPM

26 BPM in the undutator chamber
-> for BPM

£71 = Beam Trajectory Monitor (after the last module)
-> for BPM (Protoype not standard diagnostic)

T

DIAGNOSTIC STATIONS (8PM)

Requirements:

¢ Resolution

® [ess than 1 micron

® even for single bunches

® Mechanics
e longitudinal space-300mm max.
e probably for absolute alignment
® Others

® also current measurement
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G. Schmidt, -MPY- 11/97

: =9
Basic Working Pringiple o} the Wie Sonrar Y
Cmﬂﬁ....&H Brad
Dremssbralid .
nﬂ N emiy .rw\ §
I
4.,
IhH2
repehihom rade

Main effects use
Bremsstrahlung and secon

detected with lead glass detector (plastic scintillator) and current on
the wire

1) Posilion of the beam (absolute and relative). To get an absolute

value a calibration will be done before instalition of the scanner.
2) Beam Profile

More or less non destructive if the wire size is small compared
to the beam size
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INSIDE EACH MODULE (3™)

Requirements:

e Resolution

® |ess than 5 microns
| ® averaged over the bunch train
® Mechanics
® fransverse space 12 mm.
e only horizontal acces; 4.5 m long
® Others

¢ minimized effect on the impedance



DIAGNOSTIC PORT :

MODULE #1 MODULE #2 MODULE #3
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QUADRUPOLE DIPOLE CORRECTOR BPM  —lhbk—
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|

1/2 FODO CELL |

Fig.: Sideview of the FEL-undulator for phase | (top)
and zoom into one FODO-cell (bottom)

Hnpee Wt

TTFL-FEL: Electrostatic BPM Pickup

- Feedthrough

Cross-section of a couple of opposide electrodes

S 128mm- - e

i Electrode

AT

— WW 7] -

10 mm dia. Beampipe

/130



73

FEL-BPM Pickup Test at CERN CTF

Combined Signals (ANZAC DS-409-4), veri.: ca. +1.3 mm, hor.: ca. 0 mm

120
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{Aw] spnyyduy

Time [ns]




L AL T A IOMWANOT | ALLETLENL S s-t-unrwf we— - -
® [dea: Coupling to magnetic field of electron beam via coupling
windows in beam pipe

WINDOW VACUUM SIGNAL
FEEDTHROUGH
\ \Q— MAGNETIC FIELD
|
|
P Y O 13 ’.‘".“(’3 (. ELECTRIC FIELD
*ye\*lele slelele
Nl A A A A\ iAW)
o
ey
WAVEGUIDE
"\\
1/4 VACUUM CHAMBER

BEAM

® Ridged waveguide with
cut off at 9 GHz,
common mode at 12 GHz

TKAMPS @CERES, FEBXV S04

..,{l{_

s \Ill’lﬂ' NSt

View in beam direction Top view Waveguide-T and flange

i
1 NS S
| ]

Fig.: Drawing of prototype waveguide beam position monitor 12
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e Linearity of measured signals in the center of the BPM
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Fig.: From measurements derived electrical
signalfunctions using A/ Z-method

- @ Measured sensitivity: 5.60 dB/mm hor., 3.83 dB/mm ver. ﬁg &



Module 2
800°C + 1400°C treatment

S. Wollf, CAWINPRONTESLAXZ 100398 MPP

Nr. _ [Vorgangsname

| Apr'es | Mai'ss

[ Nov'es | Dez'ss __Jan ‘99

45(46(47[48/43|60(51]52(5311 |23 [4 ]85

1 C22 cavity preparation, 20.2

83  |C21 cavity preparation, 29.3

100 [C24 cavity preparation, 18.9

167 [ C25 cavity preparation, 8.4

221 [ C23 cavity preparstion, 23.0

282 |C26 cavity preparation, 11,4

340 | C2T7 cavity preparation, 2.9

401 | A1S cavity preparation, 23.0

440 .a_.snr.m...o siring assy in dl. roan

441 | module asay

" assy on 4-post sygigm

assy on canlilgver sysiem

module 2 ready for installation

R L8

S$29 cavity preparation

E03 [D38 cavity preparation

5356 |530 cavity preparation

887 31531 cavity preparation

599 1532 cavity praparation

831|533 cavity preparation

683 |S34 cavity preparation

695 (S35 cavity _.au-,ago:

727 |remain. siring assy in . room

728 |module aasy

729 assy on 4-post system

730 assy on caniilgver system

731 |module 3 ready for installation

732 p§3!< of modules o linac

733 |cool down of modules

734 |modules cold

4a]so]s1]62] 1 [2[3]a]5 [6]7]8 [0 [lof[12[1aNa]i5 6 17[18[19]20[21]22[23
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20
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Summary of TESLA-500 Working Group, DESY, March 10, 1998

Introduction

The purpose of the working group was to discuss new developments in the overall design of
the TESLA Linear Collider. A major part of the studies presented at the meeting was related to
investigations of the luminosity potential of TESLA. Further subjects concemed the positron
source, wakefields in a vacuum chamber with “rough” surface and the layout of the collider
site and  conventional facilities. In total, 11 contributions were given during the session.
Transparency copies of the talks can be obtained upon request {please contaciatrin Lando or
Reinhard Brinkmann).

The high-luminosity parameter sets under study are those proposed in TESLA-97-13. The
derivation of these (preliminary) parameters was not discussed in detail in the working group.
For convenience, an overview of the parameter sets is given below,

ref. design | Stage-I Stage-11 Stage-I11
General Parameters
ace. Gradient [MV/m] 25 21.7 217 21.7
unloaded Qo 5.10Y 101V 1010 1010
total AC-power [MW] 65 95 935 95
# of bunches p.p. 1130 1410 2320 4028
pulse length [us] 800 950 950 950
bunch spacing At [ns] 708 674 337 236
bunch charge Ng [101Y] 3.63 4.0 2.0 14
pulse current [mA] 82 9.5 9.5 9.5
av. beam power [MW] 3.3 113 113 11.3
emittance at [P sx v {100 m] 14, 0.25 14,0.25 10, 0.03 &, 0.0075
By 5 at [P [mm] 25,07 25,0.7 15,04 12.7,0.3
spot size at [P gy y [nm] 845,19 245,19 358, 5 459,2.1
bunch length at IP o, [mm] 0.7 0.7 0.4 0.3
beamstrahlung 55 [%] 2.5 3.0 3.0 3.0
vert. Disruption Dy, 18 20 33 50
tuminosity [103% ¢m~Z s-1) 0.6 0.9 2.6 52

Preliminary high-luminosity parameter sets for TESLA in comparison with the CDR refercnce
design (sce R. Brinkmann, TESLA-97-13),

Positron Source

R. Glantz gave an update on the design for the spent clectron beam capture system after the
IP. By optimising the chromatic correction, the capturc efficiency for the CDR parameters
could be increased from 85% to §9%. With the new stage-IIl parameters an efficiency of 93%
is obtained. The amount of beam which must be collimated can thus be reduced by up 10 2
factor of two, Optimisation of the gystem is done by adjustingsextupole strengths, no lattics
modification is nccessary when changing the beam parameters. Variations of the positron
production yield due to mis-stecring of the beams at the IP will be rapidly damped within a
few machine cycles, but the loss rates at some of the collimators can increase significantly.

E. Merker reported on preliminary results for the spent beam collimation system. A
combined Al/Cu collimator could stand up to 1.5% of beam loss, reaching a temperature rise
of 200K. Since a somewhat higher beam loss at most critical collimator positions can not be
¢xcluded (especially in case ofmis-steering), it is suggested to open the apertures to allow a
larger fraction of beam to pass through the system. Further studies will be done.

An altenative concept for the positron source was discussed byR. Chehab. 1 is based on
the channeling effect in crystals, which causes high energy (few GeV) electrons to radiate hard
(10s of MeV) photons in the strong clectric ficlds between layers in the erystal. The benefit of
the concept is 8 higher e+ yield for given heat load in the target compared to amorphous
materials. Questions conceming the lifetime of a crystal under continous electron
bombardment and dynamic heating during a single beam pulse still need to be resolved.

Damping Ring

R. Brinkmann discussed constraints on the dogbone damping ring pamameters. A serious
problem when aiming for a reduction ofemittance and bunch length for higher luminosity is
causcd by the incoherent space charge tune shift, which reaches already 0.58 for the CDR
design. A shorter ring and a higher energy would help, but result in reduced bunch spacing
(faster kickers!} and stronger arc focusing (dynamic aperture!).N. Walker proposed to
introduce dispersion in the long straight sections to reduce the space charge by increasing the
beam size. This very promising idea will be studied in the near future.

The question of single bunch longitudinal stability in the damping ring was addressed byC.
Buraton, Simulation studies were done with realistic models for the impedance of cavitics,
kickers and purely inductive contributions. For up to 3 times the nominal bunch charge
(3.6:1010) no signs of instability (such as in the SLC damping ring) were found, the only
cffect being a potential well distortion bunch lengthening as predicted by the Haissinski
equation, The conclusion was that a reduction of bunch length well below the present design
value is not a problem from the instability point of view.

Beam Dynamics

A. Mosnier discussed beam dynamics in the main linac for the low-emittance parameter
sets. For the (most ambitious) stage-IIl , single bunch effects lead to anemittance growth of
37% (12% and 24% for stage-l and II, respectively). Since this is obtained with unchanged
conscrvative assumptions on the alignment (0.5mm for quads and cavities, 0.lmm forBPM’s
and 0.0lmm BPM resolution) and without advanced beam-based methods except for the
“shunt-technique™ (BPM-to-quad alignment), preservation of single bunchemittance appears
sufficiently safe even for stage-Ill. As formulti-bunch effects, the simulations show an
increase of emittance growth from 4% for stage-1 to 72% for stage-I11. Improvements could be
possible by using fast kickers to remove the “static™ {or: “reproducible™) part of the multi-
bunch orbit deviations. A careful analysis of the actual cause of theemittance growth is
necessary before this point can be settled.

M. Dohlus gave a theoretical analysis of the“surface impedance™ due to the roughness of
vacuum chamber. One important result is that the impedance which the beam sees (and which
causcs coherent energy spread, especially for very short bunches such as foreseen for the X-
ray FEL) can be significantly reduced if the typical wavelength of roughness is large
compared to the size of the imperfections {measurements of theundulator chamber show a
roughness amplitude of a few 100nm, whereas the wavelength is tens of um).

M. Timm reported on a 2-D analysis of short range wakefields from surface roughness
done together with A. Novokhatsky and T. Weiland. An estimate of the transverse wake was
derived, showing the potential danger of instability if a bunch travels over a long distance in a
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wransfer channel with transverse offset. In 3-D calculation, the effect appears to be somewhat
smaliler.

Beam Delivery System

The impact of high luminosity scenarios for the TESLA beam delivery system was studied
by O. Napoly and N. Walker. They showed that from the point of view of beam optics the
existing system layout can be used without drastic modifications. However, with the foreseen
smali emittance and spot size at the IP of 2um, instrumentation for beamn size measurement
becomes very demanding. Keeping beams in collision with the fast feedback is still possible,
but requircs a BPM resolution of ium insiead of 10um. The main reason is a strongly
enhanced sensitivity of the luminosity due to the kink instability driven by a very high
disruption parameter (~50 for stage-III), Fast luminosity tuning (c.g. a full waist scan within
one beam pulse) is possiblc by means of a fastbremsstrahlung electron (Bhabha) detector
behind the final doublet. One potential problem addressed in the discussion is dug to the
increased heat load at the collimators in casc of accidental beam loss because of the smaller
beam cross section. Wake fields at the collimators do not seem to be a problem. Dilution of
the 2Znm spot size was studied with the newly developed MERLIN code. With an orbit
feedback operating with a 0.25Hz bandwidth the beam size could be stabilised.

Conventional Facilities

W. Bialowons presented progress on the overall layout of the Linear Collider site at
DESY. Drawings of the layout for the tunnel, extemal halls foreryo plants and modulators,
the experimentai hall and the beam dump were shown (many of these pictures, prepared byT,
Stoye, are available on the internet: www.desy.de/~stoye/tesla him).

Hamburg, March 13, 1998

R.. Brinkmann
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TESLA-500 WG Schedule

Tuesday March 10™, 9.00h - 18.00h,
Bldg. 25b, Room 109 (HASYLAB)

Optimization of Spent Beam Capture for e+
Source

Spent Beam Collimation
e+ Source With Channeling Concept

10.30 - 10.50h Coffee Break

Damping Ring Constraints
Single Bunch Long. Collective Effects
Main Linac Beam Dynamics (high lumi case)

12.30-13.30h  Lunch Break

Short Bunch Wakefields from Surface
Roughness
Update on Beam Delivery System

Luminosity Stabilisation and Diagnostic
Requirements
Site Layout and Conventional Facilities

16.00h Coffee Break

16.30 - 18.00 Reserve for Discussion

R. Glaniz

E. Merker
R. Chehab

R. Brinkmann
C. Burnton
A. Mosnier

M. Dohlus, M.
Timm

Q. Napoly

N. Walker

W. Bialowons [

ref. design | Stage-1 | Stage-Il | Stage.I
General Parameters
# of bunches p.p. 1130 1410 2820 4028
pulse length [us] 800 950 950 950
bunch spacing Aty {ns} 708 674 337 236
bunch charge N, [10%] 3.63 4.0 2.0 1.4
pulse current f[mA) 8.2 9.5 9.5 9.5
av. beam power [MW] 8.3 11.3 11,3 11.3
emittance at IP g,, [10™° m] 14,025 14,025 | 10,0.03 8, 0.0075
Py at IP [mm] . 25,0.7 25,0.7 15, 0.4 12.7,0.3
spot size at [P g,y [nm] 845,19 845,19 | 558,5 459,2.1
bunch length at IP &, [mm] 0.7 0.7 04 03
beamstrahlung 85 [%] 2.5 3.0 3.0 30
vert. Disruption D, I8 20 33 50
luminosity [10° cm®s?] .- 0.6 0.9 2.6 5.2
Damping Ring
energy Eng [GeV] 3.2 3.9 3.9 43
circumference Gog [km] 17 8.5 8.5 8.5
are radius [m] ] 85 g5 85
are FODO cell phase advanced, | %0 60 75 108
[deg.]
wigpler length [m] 388 350 350 350
wigpler field By [T) 1.5 1.06 1.06 1.06
transverse damping time [ms) 33.8 31 31 28
RF voliage [MV] 25 16 16 19
emiltance at extraction €.,pr 12,0.2 12,0.2 8,0.02 6, 0,005
[10* ]
energy spread Sep [107] 1.0 0.93 0.93 097
bunch length o, px {mm) 9.5 9 5 6
incoh. spuce charge AQucon 0.18 0.07 0.20 0.27
bunch compression ratio 13.3 12.7 15 20
compressor RF voltage [MV] 200 220 400 600
{ar 1.3 GHz)

Table 4: Proposed modified TESLA-500 parameters for higher luminosity in comparlson with
the reference design, The values for the beamstrahlung and for the lumincsity quoted are scaled
numbers, which need to be confirmed by beam-beam simulations (a constant pinch
enhancement factor has been assumed for all versions), Some of the damping ring patameters

have been obtained from scaling of basic lattice properties. More precise values must be
determined from a detailed design swdy.
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Figure 3.1: General layout of the "dogbone™-shaped damping ring
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serious limitation due to large ratio
circumference/energy: space charge
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Cﬂ simulation thresholds were far greater than those predicted by \
analytical estimations and also do not seem to relate as ~ o3/2.

e All Wakes

npar=200000 (nrf=1), npar=100000 (nrf=2)
a=5-10"%; QGF: IN+RW:1mm, CV4FK:2mm
bin: 0.15mm, nturn: 3000, nrms= 500
nrf=1 nrf=2 Haiss.

I Or O¢ 0r O g,

[mA] [ecm] [MeV] [cm]| [MeV] [cm]

0.09 0.56 3.47 0.56 3.45 0.56

0.18 065 3.49 0.65 3.46 0.64

027 0.74 3.79 0.71 3.47 0.71

0.36 084 4.36 0.78 3.48 0.77

K Very similar result for o = 7- 1075,

/

C. Burnton, 10.03.1998 | 14
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Martin

DOHLUS & MPYNTDOHLLYS, MAROS 1247

measured surface roughness of a piece of the undulator pipe
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The Shortrange Dipole Wake Fields in a

Martin

Transport Line Due to a Rough _S_urface

A. Novokhatski, M. Timm, T. Weiland

Timm

. Technische Universitit Darmstadt
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Summary of the 2D-Calculations

® The transverse wake function is given by

W, ()= Z[E-)—Z‘;isin(k,s)
a jmr'k,

® Gradient of the wake function

W) . Ze
G )= -’: =2 fsinks) S

® The instability length

Martin Timm Technische Universitit Darmstadt
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IP Tuning example: Vertical waist-shift scan

Energy deposited by et-e™ pairs in the mask
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Luminosity

TESLA stage il 60 seconds running
Steering applied every 10 seconds
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Emittance Measurement Section

- Current Ref. Design achieves 1% Emittance measurement
error.

- For stage Ill, beam size at “wire” scanners reduces from
6.4um to 0.9um

- “Wire” resolution goes from 1um to 120 nm (laser
interferometry)

- systematic errors (magnet errors) still need to be looked at
(specify quad tolerances for stage-lll)

IP beam size measurement

What do we tune on?
- Luminosity operation: luminosity / beam-beam scans
- Single beam operation (NB. Doublet motion)
a) >100 bunches: single shot Shintake monitor (long laser
pulse) |
b) <100 or 1 bunch: PROBLEM?

Ny — Drtkibtion

Tior "&"2?" Fte! “ Chu qn;s"' c* 19
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Linear ,wmﬁ Collider

TTF Collaboration Meeting. DESY, Zua: 9-11, 1998. Working Group: TESLA 500
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Site Layout

and

Conventional _umo_::@m

for the

TESLA Superconducting Linear Collider
at DESY

Wilhelm Bialowons

Deutsches Elektronen-Synchrotron DESY
Hamburg

March 10, 1998

4
¢: hatp:/iwww.desy.de/ftp/pub/w1/linac/testa04b. gif
View into the TESLA Linear Collider tunnel.



Linear .,H@ Collider

TTF Collaboration Meeting, DESY, March 9-11, 1998, Working Group: TESLA 500

croited a DESY group -W1-, the "Zevarals Konstrultion* (Central Design Group) by the use of LDEAS
Master Saries (by SDRC). Smee the stat of 3D-modeling for the TESLA project in spring 1996 a huge amount
of dara has been generated Therefors this Picture Gallery is devided into 8 sections. Please click onto the
comespandng image bellow to jump to the desired section Apart from pictures of 3D-models you will find some
VEML-models in the sectiont. These models can be browsed with any standard VRML2,0-wiewer {Cosmo

Player for example).
Please notice that these pags contsin either released and wweleased drawings The pages are mamtmned ona

regular basis and should represent the actual deawing stahus at -Wl- i not mentioned otherwise. Mew or updated ,
pictures sre marked respectively with the label new or WM and the dace of change.

The TES

ot It

LA Linear Collider in the WorldWideWeb.
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Linear (3%) Collider

TTT Coilahoration Mceting, DESY, March Y- 11, 1998, Working Group: TESLA 500
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D.Proch

Working Group

9.3.1998

Cavities

Tuesday, 9:00, Room 4b, Bldg. 1b

I :Cavity fabrication & treatment (Bloess)

field emission scan on samples

quality control in the clean-room’

activities at Saclay/Orsay
hydroforming of cavities
material investigations

II :

(Haberman)

(Fouaidy)

~ (Singer)

single cell program at Saclay/Orsay
multipacting calculations for cavities
Q-drop but no x-rays in welded cavities(Pekeler)
Q-drop in cavities made by spinning

cavity R&D for Eacc > 30 MV/m |

\g‘— f._ bre)\-q ~
I T —
=

A —
AR
v ~
- -~
! LY ol
o v

""" BEEE A | RN

Dl P .,.;;Ziﬁ,jii:,;;késgii‘r*
. S

(Singer)

Cavity measurements (‘Schmiiser)

(Bousson)
(Proch)

(Haebel)

LR

(Reschke) . it

do g G (




Analysis of single emitters on sample B

L(0.5nA)Y =33 MY/
B=286
S=710" cm?
particle. slanted view:

Cpa

view from the side:

E(0.5nA) = 40 MV/im
p=288
§=210"12cm?

defect, slanted view:

E(0.5nA) =47 MV/m
=103
§=2-10"4 cm?

defect/scratch, slanted view:

RN T BN

I Habermann, A. Gohl. G, Miller. D, Naw, [, Piel

Berg. Univ. Wupperial

Analysis of single emitters on sample A

E(0.5nA) = J9 MV/m
f} =83
§ =210 cm?

particle. stanted view:

E(0.5nA) =28 MV/m
p=107 -
S =1-10" cm?

particle, view {rom above:

E(0.5nA) =28 MV/m
B=310
§=4.10"10¢m?

particle, view from above:

FLENE L LI W 2L H 1)

view from the side:

I, Nabermann. A. Gahl, G, Miller, 1), Nau. FL Piel

Berg. Umiv. Wupperad
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DC FE-Samples Prepared in TESLA-Cavities

corresp. E acc (20nA) [MV/m]

16020 25 30 35 40 45 50
£ f 1 ] 1 1 p
o 140 [~ ~"sample A (bottom’, 70+28 um BCP) .
2 H sample B {"top', 60+15 um BCP) s
@ 100 L~ --sample C (‘top', 55+30+15+25 ym BCP) .
) - |{=-#-+sample D ("bottom’, 56+30+15+25 pum BCP) ¥
-’é’ 100 [ improved ‘'open’ sample preparation ra
Q [
80
60
40 |
20 : P T
0 & ) ‘L i
40 50 60 70 80 90 100
E peak (20nA) [MV/m]

T. Habermann, A, Gahl, G. Miller, D, Nau, H. Piel Berg. Univ, Wuppertal
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C1 05 cavity results.

DAPNIA/SEA 02/98
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Variation of Rs versus the dissipated power

Assuming an increase of the global surface resistance Rs with Eacc

C1-05 Cavity C1-10 Cavity

120 - . 80 -

Co . _. o
100 1y = 0,0029% + 73795 v oo o 70 —y=0.0031x + 59345 - -
80 L s . 60 v e
M.. . . . g S0 e e
LS S D - T S
' A ' ’ g . L J *
) B oaohe e g 0. g ® e
53 o . T . [ 2 . (R U R
20 L — . 3 20 - - @7
M\ .. .—Linearbit_ 10 g~ o o —

—v~~Linear 3_m
O e e e TR e 0 e ————
mﬁ._ 0 10000 20000 30000 40000 0 S000 10000 15000 20000 25000
& Pe (mlY) Pe (mW)

Eacc=19.0 MV/m

The linear dependency of Rs vs Pc seems to be a constant:

KEK Cavities:

Cavité K1-01 K1-0f cavity SACLAY/KEK

.’
140 e ¥y=359T2x +B.I2IG9L . L L.

120 - - e e
100 @Sy
BO - - -~ i eeecZe—.oe @KEK .
60 . .Euﬂ:ﬂ.. .
SO0 Tl LTI o g — Linear Fit.

3 6@ Sacay o o m TR 0. e o
82 v L 2

—— 9 Yl ——— e — e a  am— - A

— 2 G KEK ¢ 20 Nu...P..iqnu.ﬁum:m.ﬁm_,.,i..
o ¥, = .

AT (mK)

Ra{n%h

——— g e =

.msaouuq.a MV/m

4] [0 20 30 0 10 20 30 40 30
Eace (MVim) Pc (W)

S. BOUSSON, TTF Meeting, 10 March 98 S. BOL'SSON, TTF Meeting, 10 March 98
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* This behaviour is not seen on thin films cavities.

® BUT cavities having m:o:m FE also have a linear aanmsn_m_._nw of
the "equivalent " surface resistance with the dissipated power.

S. BOUSSON, TTF Meeting, 10 March 98
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Bild 13a: Mulde mit verdeckten Bohrungen Kanal 1
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Bild 13b: Mulde mit vedeckten Bohrungen Kanal 2

(500 £Hz)
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Bild 13c: Mulde mit verdeckten Bohrungen Verkntupfung beider Kanale
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Elaktrische und magnetische Verfahren B88.43-971212

Entwicklungsstand vom 12.12.1997
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A R&D program concerning new fabrication

6

techniques of SRF cavities has started in a close
collaboration with CEA and LAL(CNRS-Orsay).

The technique is based on copper plasma sprayed
onto thin wall (~1 mm) Niobium cavities. The ultimate
goal is to produce 1.3 GHz hydroformed (or deep
drawed and EB welded) multicell niobium cavities

stiffened by the copper layer.

Powder Injection

L Amste: w ,

Current: 500 A
Voltage: 50 V
Powder size: 50 um
Particle velocity:
Mach 1-2
Plasma gas :
mixture of Argon
(or Nitrogen) with
Hydrogen.
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Standard surface preparation

» remove damage layer (50 - 100 pm BCP)
* 800 degrees firing

»

* Test

20 um BCP

¢ 1400 degrees firing

Test

100 pm BCP

always 1:1:2 BCP
always drying by pumping

New preparation ideas
» BCP with dilution at the end (reduced heating of surface)
« BCP L:1:1..

BCP and rinsing with HO,, O4
HPR with hot water and/or higher pressure
Electropolishing

Tumbling and EP or BCP

+ hardening of niobium surface

M. Licpe & L. Lilje 9.3.98

Standard deep drawing and

welding Spinning Hydroforming TEO1 1-Resonator
test of standard preparation and | test of manufacturing [test of manufacturing | test of critical
of alternative preparation at procedure procedure field
Cornell
many tests many tests few tests few tests
in collaboration with Cornell | in collaboration with | DESY DESY
INFN Legnare

build and test EP at Cornell EP at Legnaro EP at CERN ?
(learn technology) (or CERN) (or Legnaro)
Cornell: ) DESY: DESY: cleanroom new design

build -cell cavities cleanroom (Hall NO) special insert

build EP infrastructure (pumps, DESY: cleanroom

build T-map for 1.3 GHz

antennas, 2nd T-map-
ping, own insert...)

VACLAY CRSAY

M. Licpe & L. Lilje 9.3.98
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Research issues

1. How to avoid field emission safely?

2. Best surface preparation

3. Q-drop at high field without X-rays and new physics
4. New cavity production line (spun +hydroformed)

5. Quench origins

=> Single cell program

because of

+ fast tumaround time

» T-mapping possible

« good diagnostics

+ cutting of cavities possible (Cornell)

+ probes for Hg,, etching parameters, FE,HPR, etc.

at DESY, CORNELL, CERN (EP), INFN Legnaro (EP)

M:ny things to do, a joint effort is needed!

M. Liepe & L. Liljc 9.3.98
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IIT : Couplers (Haebel)
coupler development at® Saclay (Travier)
status of couplers TTF II, TTF III (Proch)

rectangular coupler for TTF (Yarigin)

IV : new cavities & components(Proch)

first rf-meas. of the superstructure (Tang), Eerroacy)
calc. of trans. kick by the input coupler (Zhang)
meas. of the electric cavity axis (Deibele)
calc. of a broad band HOM absorber = (Joestingm.)
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Cryostat

temperature 70 K

- allow bakeout 150 C

cryogenic adsorbtion

uftieARs]
aAROUO) Z/epwen

SABM

- local heating of window
during cool down to avoid

ready to start test: avril 98
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nurch-april:

- assembly and lest new oryostal

- start overall study of prolotype coupler

- continue TiN coaling analysis )
may-junc:

- test Lambda/2 window

- fabrication TW window

july-october:

- confinue test windows (W)

- test polarized transition

- start fabrication of first coupler prototype
cud of 1998

- instatlation ol new modulator (10 Hz)
beginniug of 1999

- test first profotype coupler

' Planning
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- The Transverse Kick ' '+

* Kickeoypierre 18 equivalent to the kick experienced

1mm bunch traversing the TESLA

Ocell cavity with a 1.2cm off-axis due to wakefield

by a InC o,

« This number depends only on the cavity Q.

« The higher the Qg the smaller the kick,er.r .

i(whenE,_ fixed) . .

AdS



b, MBYIH computations for a
_300’;..@% obsorber

' Why do we need a modified

abgorber

-~ Vacuuwm ?‘ow_a_\_\_m

-~ difficult to wmaunufacture

* Concept of the new absorber:

- no cutoff {requeucy
= an additional absorber is
required for f< 100 GHa

Schematic drawing of the absorber.

._.fioo._ wavegquide diweusions: h_o_\_u. range Esrnv
= A15muwm
d b= 0.3 uuw *Why MATIA computatious:
b d= 0.1 ww = Lot » T /6
= > & 140 especially {or swmall ¢

packages of waveq,
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5. Tustallation

b. Conclusions + outlook

NFE

w+«8wr:of&@.m% solution: o
o *2d grating analysis
bellow
. *Ad periodic structure vith beam
0

* Modification of the absorber

— rf- spring = Low frequencies — SiC

Tlexible absorber: _ = High frequencies — Metallization

Reasouwable olteunatioun propertics

~ Swmall short range wake

* Tuvither work

_ - Material propevties- of 3iC at 0K

- Realization

Connection schewe:
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M. Fermario

Wnici
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4 TTF  Copper Cowatios -

Cavity #4

Cavity #3
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Cavity #1

Field Flottness 2957
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CAVITY  REFILCVMG . wm-m  Energy gain of 1130 bunches accelerated by the small iris

—— - Superstructure ( N=7, Ny =4 ) as computed by HOMDYN:

o
m il e e . B e . — \ e J.Sekutowtez, TTF Meeting, Zeuthen, November 10-12, 1997 6
B ! .
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7 A . Energy
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&= i o 0 209 400 600 800 1000 .
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Bunch Compressor issues

@D 4 cnadulades B

c~aalules 1-& > el
@ ?_ua.oelul.e..{ms -._Ef u-oJ

Sl

3= O
! A

Module 3 Undulator

Bunch Compressor  Module 2

Module 1

Gun

30 ps beam pulses

control vectorsum of module 1 only

30 pis beam pulses

voctorsum 1-3 regulated better than 1 %
phase of veciorsum stable +- 1 deg.
800 ps beam puises

‘vectorsum 1-3 regulated better than 1 %
phase of veciorsum stable + 1 deg.

Voo Up 0 500 MV

Moduies 2+3

not powered

80+ 100 MY +5%

160 + 200 MV +-5%

Maodule 1
=50-100 MV

stablity 1% seftability 1%

gy 45 00, 10 +45 deg.

v,

siability 1 deg.  seliability 1 deg.
Vacc = 50 MV, stability +5 %
tcay 10 deg. , stability 18 deg.

120 MV +-5%

= '.

{Bunch Comjression)

Undutator test

TTF operation

10 March 1998 1.07 pm
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Requirements for the Collimator
¢ avoid irradiation of the permanent magnets

¢ collimate the TTF beam (¢¥ =20 mm mrad) and the
FEL beam (¢¥ =2 mm mrad)

¢ machine operation between 200 - 500 MeV beam energy

o safety for all beam line elements at low S-function

o fit into the beam line
e simple mechanical construction

o small contribution to the wake field budget

Construction of the Collimator

¢ collimation of beam offsets and beam angulars

e reduction of the edge effect

Sclreme of ColimaYor - Sogtee

Quad 4

Absorber |

—
1

=
Q
=

Quad 8

Quad 7

Quad ¢

Diagnostic.

Absorber 3

Undulator

e ﬂl- 4.5

- &:

Beam
i

190
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Result of Tracking Calculations
¢ Acceptance of the collimator system:

~ 100 % for the TTF-beam between 200 and 500 MeV beam
energy

— At 150 MeV the aperture of spoiler 1 & 2 are 8.25¢ L and
7.02 Ty

* Efficiency of the collimator system:
Particle distribution used for numerical simulation:

— Emittance ¢, =100 x¢I7F

— Energy spread ¢g =5 MeV

— Number of particles at each run N = 50000

— Cutoff charged particle: 1.5 MeV; cutoff photons 0.1 MeV

Primary particles:

Energy | Transmission [ Tntefception | Transmission Loterception
no coll. no coll, with coll. with coll.
MeV % ~ % % % =~ | o 4.,84
200 54.0 . 32,8 10.7 0.0 N '
[ 300 64.6 26.2 20.1 0.0 elay :
400 68.6 23.6 30.0 0.0 M Cad .J.U m
500 ©T —21.¢ . 39.6 - 0.002 TN

4
Table 1: Result tracking of primary particles eCfrPn/ ﬁ#r

8 reoolulen « Y di&&ue\’lic S(G-‘(\@n#)

UmLuL a.:'r o¢

[N EVE ¥
Secondary particles: ,
Energy | Deposition [ Deposition | Deposition h
total module 1 | first 50 cm _
MeV % % %
200 0.036 0.036 0.025
300 0.096 0.092 0.053
400 0.192 0.188 0.120
500 0.275 | 0.265 0.151 _
Table 2: Result tracking or secondary particles _

= Lol callivaeade mniohw ol , M...,r.,pcr e Aﬁ.rﬂu_
Crafprr.lﬂfbf.hoﬁ S xo:OWrrn.rolP f D.Dhe... mol g u‘
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