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Agenda for the TTF Collaboration Meeting
(6" - 8 July 1998) at DESY

July 6"‘, Seminarroom 4a+b, Building 1b

2:00
9:30

EDM and CAD for TTF
Summary of Working Groups
Next Collaboration Meeting
AOB

Chair: B. Aune
9:00 Welcome and Introduction B.H. Wiik
9:20 Summary of Cavity Tests M. Pekeler
9:50 Linac Operation M. Jablonka
10:20 Coffee Break
10:50 Further Installation (Phase 1) H. Weise
11:310 Further Installation (Phase 2) J. Rossbach
11:30 Status of Laser 1. Will
11:50 Status of RF-Gun K. Floettmann
12:10 Multibeam Klystron A Gamp
12:30 Lunch
Chair: S. Tazzari
14:06 Laboratory Reports
Saclay/Orsay B. Aune
INFN C. Pagani
FNAL H. Edwards
Univ. Wuppertal G. Mueller
INP Protvino V. Vogel
Univ. Rostock H.-W. Glock
15:40 Coffee Break
16:10 Bunch Length Measurement M. Geitz
16:40 Plans for Further Cavity R+D P. Schmueser
17:10 Organisation of Working Groups
19:00 Social Event (DESY Canteen, Annex)
July 70
- 9:00 Working Groups
R+D Seminarroom 4a, Building 1b (G. Miiller/ P. Schmueser)
Installation Seminarroom 4b, Building 1b (D.Michelato/S.Schreiber)
18:00 Meeting of Technical Board Room 292, Building 1d
July 8", Seminarroom 4atb, Building 1b
Chair: H. Edwards
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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

©® Chairman
David J. Miller, Professor of Physics

Dept. of Physics and Astronomy, University College London

Gower Street, London WCIE 6BT, UK
http://www.hep.ucl.ac.uk/people/djm.html
UCL phone 44 171 380 7152 (fax 7145)
home phone/fax 44 171 627 1913

@® Charge to the Working Groups

a) Evaluation of new opportunities with a luminosity of

5-1034 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 Iate 1996.

e) Ideantify 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
c) Higgs
d) SUSY
e) Electroweak, TGCs etc.
f) Alternative theories.

AY
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Eine Begegnung der
ungewohnlichen Art

DESY plant Forschungstunnel unter der Rellinger Kirche

V;hhiL ecqex G.S?Llc.u AL AQQY  seite 7

Gestern haben Arbeiter mit Drucksondierungen rund um die
Rellinger Kirche begonnen. Foto: Onken
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SUMMARY OF CAVITY TESTS

o A ® N

Michael Pekeler
TTF Collaboration Meeting
July, 6th, 1998

Summary of first TTF cavity production
Cavities for module 2
New cavity production (first results)

Multipacting & Field emission

(spun and hydroformed single cell cavities,

Peter Schmiser, this afternoon)

A9



Summary of first TTF cavity production

25 cavities from all 4 manufacturers were
tested so far in a vertical cryostat.

The average gradient in the vertical test
was 19.2 MV/m @ Q > 3-109.

14 cavities showed Eacc > 20MV/m.
3 cavities showed Eacc > 28 MV/m

Last 9 cavities delivered to the TTF:
e avg. gradient: 24.3 MV/m @ Q > 3-109.

e main limitation: field emission and
available cw RF power.

All 4 manufacturers were able to produce
cavities with gradients above or close to
25 MV/m |

not tested yet: A16, A17, A18

A/{ ¢ MMJQCW wer  able fo {ww(«(e,
Qihiis ikt guobaks abrve o (e fo
YANEs

e

20



number of cavities

Gradients achieved in 9-cell cavities
M all cavities, avg.: 19.2 MV/m

B last 9 cavities, m<m.\wh.w MV/m
\

LA L L A B _ IV
first 16 cavities, N
- avg.: 16.4 MV/m .

,______

0 5 10 15 20 25 30

mmoo IMV/m]

2N
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Best vertical test results of TTF cavities

cavity |Eacc [MV/m]| Qo [109]| comment

P1 >29.1 o) Prototype

P2 16.3 22 Prototype

D1 24.7 17 Module 1

D2 21.9 4 Module 1

D3 25.6 29 Module 1

D4 1 35 16 Module 1/ defect

D5 8.6 24 defect

D6 13.6 12 defect

S7 13.8 8 Module 1/ weld defect

S8 12.5 12 Module 1 / weld defect

S9 114 11 weld defect
S10 14.2 16 Module 1 / weld defect
S11 13.5 13 Module 1/ weld defect
S12 12.6 13 weld defect -> FNAL
S28 >24.9 5 new welding procedure
Al14 6.4 11 weld defect
61 5 >23.0 4 -> Module 2
C19 22.1 2 capture cavity
C21 >29.3 8 -> Module 2
C22 20.2 21 -> Module 2 / weld defect
C23 >25.3 8 -> Module 2
C24 >19.7 5 -> Module 2
C25 >28.4 9 -> Module 2
C26 >21.4 4 -> Module 2

_927 >20.7 B 8 -> Module 2

avg 19.2 B

23
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Performance of individual cells:

By excitation of the 8 members of the
fundamental mode, one is able to reach
higher fields in individual cells of the 9-
cell structure than in the n-mode.
(r-mode: all cells have equal amplitude,
other fundamental modes: bad cells can
have low or zero field) -

Gradients up to 36 MV/m have been
reached in individual cells.

The average gradient reached in
individual cells of the last 9 cavities
arrived at TTF was 27.0 MV/m.

The main limitation of the individual cells
at very high gradients was again field
emission loading.

28
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Cavities for module 2

cavity vert.test CHECHIA comment
[MV/m] [MV/m]

C21 29.3* 18.3 new HPR after
| CHECHIA test

C22 20.2 18.1 new HPR after
CHECHIA test

C23 25.3* 33.0M1

C24 20.2* strong FE in vert. test

C25 28.4* 24.0 limited by coupler in
CHECHIA test

C26 21.4*

C27 26.7*

A15 23.0* bad vacuum behaviour

* limited by field emission and available cw RF power
I! stiffening rings not good enough for 33 MV/m

C24, C26 and C27 will not be tested in
CHECHIA !!
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2 cavities (C23 and C25) showed (very) good
result, 2 cavities (C21 and C22) showed poor

result.
Why?
We do not know vyet, but:

e C22 and C21 were the first cavities tested in CHECHIA
since 1 year

*» leak problems occured at main coupler flange for C21 and
C22

 cold part of main coupler was baked 2 times at 800 °C in
the case of C23 and C25

* e- singnal at cavity-side pick-up of cold window observed
in the case of C21 and C22. No signal present in the test
of C23 and C25.

We would like to make more CHECHIA tests,

and take our time for R&D there.

=> We still loose too much time between last
vertical test and CHECHIA test.
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New cavity production (first results)

11 new cavities arrived at TTF (all
produced out of eddy current scanned
niobium sheets)

ACCEL: S29, S30, S31, S32
Dornier: D37, D38, D39, D40, D41, D42

CERCA: C43,

Only S29 and D38 have been tested so
far. They were tested after the HT at

800 C. They will be soon tested after the
HT 1400 C (D38 with rot. Tmapping)

Results: S29 D38
[MV/m] limit [MV/m] limit

n-mode 22.4 PWR 13.3 BD

cell 1/9 23.0 BD 13.3 BD

cell 2/8 22.4 PWR 13.5 BD
cell 3/7 24.4 PWR 13.3 BD
cell 4/6 23.9 PWR 141 BD
cell 5 26.0 PWR 15.0 BD

All other cavities from the second
production will be tested only after the
HT 1400 C.

Y
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Multipacting & Field Emission

Between Aug. 1997 and Feb. 1998 we
observed multipacting induced quenches
in the 16 to 23 MV/m region in cavities
from Dornier, Zanon and Cerca.

Since Feb. 1998 no MP induced quenches
observed anymore, although cavities -
reached fields up to 27 MV/m.

Often field emission is present in the first
power rise at fields around 10 MV/m.

Normally we can somewhat process the
FE with low power (150 W available)

But ¢iho cavities always suffer from FE.
How did we manage in the past to prepare

D1, D3 and C21 up to 24 MV/m without
field emission?
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DATABASE:

Mr. Gall offers a Presentation of the
Database and its Graphical User Interface
at his PC in his office all time during this
collaboration meeting

P.D. Gall
Building 55
Room 107
Tel.: 3948

34
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M. Jablonka

Linac Operation
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TTF Injector #1 bunch train modulation

Signals observed on the capacitive pick-up located at the gun exit

Maximum amplitude of micropulses corresponds to an 8mA beam

5 MHz modulation

Beam was then accelerated to 10 MeV through capture cavity,

transported in the Analyzing beamline. Pulse length was increased
to 200 us
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Modifications for S. Fartoukh HOM experiment

1- Gun electronics to produce modulation of the micropulse

train amplitude
2- Installation of the DOGLEG magnet

3- Displacement of the Saclay (reentrant cavity) BPM from
Injector to BC1

4- Installation and test of simplified BPM electronics

M2
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ong pulse beam experimen

25 June 98
Vacuum recorded in TTF high energy analyzing line (EXP3)
92 MeV 3.4 mA 30 to 800 yus beam pulse




Module #1 long pulse run

3.4mA 92 MeV 736 ps (limitation),800 us pulse length
Run: 500ksS/s

Sainmple
lp T [l
i 1] 1

G A 22us
: 1@ 736us

: C4 +Width
i : 1 718.6us

.............................

S S I 736 M
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f@raﬂx.rw/, =
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Ch3 sS00mvQ
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T230mV 25 Jun 1998
20:26:35
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1@: 812ps

S A A _
. ) ) ) .
i

JOG/Q

:J.-..

Ch
Ch3 500mvQ

500mva  CR2 5
Chd|

S500mMmvVe

T40mV 25 jun 1998
21:23:12

100us Ch2

8y



D/ //cra»?"a./ /oﬁofcde'oﬂ 5,#’2‘1

ﬂd/auuj{a/ cunnent? maesunemen Letoveen & poack
//4261.4/ f@w/bmw -

2-
2. -

4.

5
-
b

Lo s

\
N
N
TN

&
- 1 —f \
G (e o g Mod. 4 1 2

£XP3

Fast st protoctiin (FOP) 2 boid oant eve

Ja.m_/ndn/ a«Zlﬂ?O [/% _{7 6&//’&:&.«.& A?éuam W'y
/»m/aé, < /’z:zd/m /AA Soo/tc/? 2 Wa./,:,e AM L - léu/'a

/)-}M l sy bl veres! £ L Lo elefonies

Jlogu Jl“ /Jro/cc-/c'oa 5;‘(«../} o W/mkan € 2
t‘/ué(e//zc,féo/, 77-;,_/ ,c'/ Ah ld/éuuu’: x},_,/’hc/‘/n %h 200 4 U
a /@/—, m}nar/x’o d{uefua/ 7:4 A B[ S

-
FDFP SOP
[Hax. 4‘»//&4&’ Zglljx Inr So?tfxq*/M
| 160 nC JorC

v



Computer aided BPM correction

(program developed by P. Castro)

B eam Position ——

Choose steerer

Steerer current

CORRECT:

e

goal y= 0.00

Other steerers: 1

Beam Energy
(calc. from Dipele curr.)

Beam afterDipole
(read Toroid)

— Cale. or Meas. "R12°

_--—— Show Paramcters Table
——" Show Previous Setlings

CORR.ALL:

LOOP:

steer the beam 1o the ceater of the BPM (or to goal position)
steer the beam 1o the center of BPMs: ACC2,ACC3and ACC4
keep beam position atthe center of the BPM (or at goal position)

‘2



Typical accelerating gradients in TTF

Final beam
energy

Capture Cavity
e Standard gradient : 11 MV/m 10 MeV
e Maximum gradient : 14 MV/m
limited by klystron power and FE
Module #l1
¢ Standard gradient for short pulse mode : 12 MV/m 102 MeV
e Standard gradient for 800 s pulse mode : 10 MV/m 92 MeV
¢ Maximum gradient with a 300 us long pulse : 15.5 MV/m

limited by arc detection in Coupler of Cavity 3

Further tests for maximum gradients in the module are to be made

N 8%



REENTRANT CAVITY BPM

s

8

LT

Resolution for Ibeam = 8mA (injector 1) : 10 pm

Measurement of Ay with beam 03/04/98
50 : : . :

T u

| - ©,=150pm (beam jitter) |

0.0

Ay (mm)

5.0 " | " 1 i
-2.0 -1.0 0.0 1.0 2.0

V3 steering current (1)

(sector 600, 8mA, 10Hz, 35ms, beam size : 6, = 6, = 3mm.)

Expected resolution for 8 nC/bunch (injector 2) : 700 nm.
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Results from Injector #1 Operation

1- 100% transmission in Analyzing line thanks to
* Moving upstream of BIM #3 toroid
e Better control on beam loading compensation in SHB
¢ New cathode

2- 8 mA, 800 ps in Analyzing line
Consequence of 1

3- Instability reduced in SHB
Unbalanced mechanical tuners (manual and automatic) caused
transverse unstability

4- Bunch length has been optimized and measured
Orbunch = 1.5 ps therefore 65=0.7 © as PARMELA prediction

5- Beam (30 s pulse) was transmitted through linac without RF
| This was an unexpected experiment : RF in Linac was erroneously
timed 100 s too late. 100% transmission through the module
however was obtained quite easily.




Changes on the Injector #1

1- "Fermilab" beamline replaced old sector 400
¢ Chicane not yet in place

e New power supplies and control

* Problem with viewscreens has been solved solved

2- New cathode
Apparently longer lifetime may be due to

* Vacuum procedure used for mounting and pumping(J-M Joly et. al)
¢ Precautions in operation

3- New board for bunch frequency

* Suppression of "intermediate” bunch frequencies _
* 1 MHz bunch available . 7~ K25y ccrrafs Zof. “9””1‘““'//

4- In sector 500, toroid moved upstream
Facilitates transmission without reducing machine protection

5-In sector 500 viewscreen ceramic changed
Dispersed beam image now available. Still too remnant

6- Timing reorganized
One unique slider (TIMING_INJ1_PRECURSOR) permits to shift in
time all injector sub-assemblies in preserving "internal” adjustments
(Gun, SHB, Capture cavity LLRF and modulator, diagnostics)

7- Modification of SEM grid electronics
B Acquisition of negative signals made possible. Problems remain
‘+3 thought to be due to reflected electrons from beam dump, too close




TTF activities since last meeting

Last meeting was held in week #11, i.e. 16 weeks until now. How has
this period of time been used ?

2 weeks delay due to leak in Module #1 between cavity and isolation
vacuums

3 weeks shutdown (in April) for He tubing modification, viewscreen
correction in Fermilab beamline, Saclay BPM displacement....

2 weeks for injector "re-commissioning”, long pulse beam tests and l
Saclay BPM ftests |

I week for "RF steering" experiment and bunch train modulation test

1 week for "Linac long pulse" experiment and Desy RF gun
installation in tunnel

I week for OTR experiments (M. Castellano)

Therefore 6 weeks remain that have been used (or partly lost)
for
* bunch length measurements, transverse phase space
tomography
e search for "stable beam optics"
e RF tests
¢ breakdowns

S



H. Weise

Further Installation (Phase 1)
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Bunch Compressor II Component Status

July 2, 1998

o Vacuum Chambers

— Dispersive section: delivered 1st week of July, final assembly will be
finished last week of August

— OTR chamber: manufacturing started, finished last week of August

— Standard chambers: in-house manufacturing, finished 1st week of Au-
gust
~ Special bellows dispersive section: ¢/

« Magnets

— Bending dipoles: ¢/, measuring partially done

— Quad Triplets: upstream: ¢/, downstream: available when rebuilding
section and inserting module #2

~ Steerers: ¢
« Power supplies

— Dipoles: v/
— Quads: ¢/or will become available
- Steerers: finished end of July

« Instrumentation

— Toroids: ¢/
— Cavity BPMs: have been delivered, final assembly until mid of August

~ OTRs: components will be delivered end of July, final assembly until
mid of August

X
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Objectives

PHASE 1:
eProof of the Self Amplified Spontaneous

Emission (SASE) principle for single Pass
FELs in the wavelength regime A <100 nm

eDevelopment of  required  accelerator
technology

PHASE 2:

Installation of an FEL User Facility at A = 6 nm

69



7 8«5 _,xgr L YADLS Bt _,_ T34 n:..F

W00l

| g -4 ¥

AL e.\. | ﬁd:

\ TV 20 %
dwnp WY3 g




& BELATEY MU ~ELaLaT )

— 1=

GABAELDE |

Al
¥ i H
PUFPENHALIS 2‘
/ / / S;Ei;
i -y X - Séét!é
L = - l!.‘!
Jit

" ater|]

PVLW\PS

kL4

21






00111l

JANNAL

@ .m,.:z_._uwm_m a

i S IR T3 2N T
L S L |t 18T
I£7 ¢8| 191

T mmmTom e ML LI,

//x»//«,z@//,&//ﬁvgg@%%@%ﬂ%%@m@,ﬂﬂﬂ@m/@, \EN AL
R fll"- b ) aten i
/./ _"o‘.OD DT 6
N
BIRNS . 1
SN : ISHOVHYILS+3SHIVENNNL
NN o . A :
g £2°GE+
N
N
ST
A
Y
/.
_ €27 Lb+ 40
82 * 839 fENY NV \ NS £
. cz;d%#_ /1 S
Y
X5
SN

"
IR



wol3dG PR3N oN ) Astdegg A0dLd BEA
M b m3Tun

TN A0S YWIFLL/ SEUT T S Rap [/ RA0A"SRaPT /0000 0y / | Rewqeiwg
T0:G9€:FT 96-300-1¢ ubiseq i SITIVS ISIABWW SYIA-T

Iy




Te=t—t""1T""1r1 %ih & 4 L1)

goyssebply - ouwaqy i Z W

g BOUHIOWOHAL = WIONYIY = mfgﬁ.s Hedinve _—\\\‘.
- \l Lt J
Suluirdi (GIEE 'S Pl SInION e .m. uw\#va- vﬂ\-
J0Q¥E30 ~ Q00Z OdX3 NYBN3N wXvikauwe —,\E. Y et of
e . ...\..w...,.\t. i e
.tmm A:.m..mi. h..n___mnanq u-" mllln -lfs“._.-_.m Y .\.\\..\.\-\,
R AR Y AR P [ RO e bt e v4\ Pt :
FAnar)atb i A e - ..“ " '
. i
= v W e
. “ . i
: . “ i
et o] Ty bt K el ’ - “ T wagy J”mm llllllllllll " _.“ |||||||| ¢ n.u. ‘o
ﬁ 1 £l Tl““n '-,'!lld.-.‘:l-.',- - A r [1] — W
: i m i
) } m
. A
.T\/ ' i
i E
|
I ) —ey—t
} (y (4 =<k F
| ..m.. o+
' a.
1
: -4 - 1©
-\a..!lllvu“ i “ boyug dpmbaaduy i
=T I o A
i - g_ +
i
! "
I | i
_ _ P
i, WL
s A — gl 1]
e
J- g -..Jl_..l..““ ..n.l.r.-l—.-!|ltm.
1 i b )
QIS T | i
. N " 10
e R
v il i
il |
i 0 =wcif | "
-/..l i uu..
=l ah
. ey l-_lll. . —
r..l..lanfn-..r -~ i,
" g, J F...._...n".?.h. , 1
it Dt 1
" ll!lfl-c:l. .h.m.lnl....l.
i i
Hwpae e it |
. aliegmeess ..:l..#..\. _
P Ll YRILLT (] S Y1 1] xr whil 0 _—_ ..-'ln.,....ll.._. -
1T LU s T r— ———— g ] ) I th , =T
® & é ® ® o © ©

™~

st I N VT DT I B A A

a¥s




EXPO 2000
date : Joue 1 - Oct 31 2000

) Qorﬁdwl‘da ‘P«rojccf ’

= Unigue, andor Gustruchow o
just fonrshedd | uot fmm[owﬁta(}afa

Hamlowrﬁ/‘DESY plown to Dresent |
A S‘upevrcwtdach‘mj X-ray [aser mieroscope

% 500~ 1000 vitifors per dﬂy

« oworl cnterfetevise wifh operation

% olemsnstmbe {ascinabhion of aceel. fechn.
and s spectruue of appling hipus

¥ demonstrate capaﬁf'&é“m o{ DESY
ool (5 Cof(Adocmﬁlg nshtudes

YA



i

&

,

ol 227
5,
- \ \\\\ ..‘-.\.

Vi
WAV
+
) .
a
A

¥t



<2 N

, //,/////,

///

/Z__/_l /‘///,// :




_Scﬁtédwk ole feruinesl by -
s construchm Gime wodlules 4 - 3
¢ pentin e TIFIFEL plase 1

¢ time o comect fuumel fo halll
+to (nefall cou&Pouem'S ey wrea |

wsswkcphon: £ year v, eng |
j- y\[w l'u?{‘ltl[. &Om 744

¢ wvod onstallafin p{hw‘mg £xPo 2000

15



| ebed

$NEEL [Fuwexs Arpunung
SRR ydg dppaioy I $50.0014 di pejod BUOISEIIN 86/G/L ung 81
Prerrrarranna nds AV eucisen dn pelioy ssa.boig VZ3SVHd Feloid
Ol s odois [ suL anpor

(1dvdaq) 2 ¥ | seseyd - T

134 1L 8INPAYIS [[B-1AQ

.wmu_n XNne g ||ey [elusLuiedxe UolIonISUoS

. 7oseud T34 UM AL uojeiedopeuiquos | |
L iolewoiyouow g oenpun Vol ||
o nA99iebuvopsmuwcocew | | o
o gtssnpowvommEsu i |
. sewnigoseudpue osoud ooy | | w
o .__m..c _m_cmEcmaxm szu::mE.E_.-.. . z1

R S L P R Rt

9 ejnpouw uoljefelsul B o

s m r.mm__zvmc_.h _.__o_., m___.E_wc__ - vl -

B L A

N aE:v "|ou] [auun} DBUY UORONISUCD , mm,. 2

e B SOPOW UOEOGE, | @ :

e __r3svHd ._m"_ ) g

. sogum ..._ 1L :Qﬁmn_o pauiquiod ) v

€ mem.ano young >n Jojeinpun aoe|dal , g

. _beseud 133 wim 31| voweiedopouruon | |

i ‘1 ISVHJ 134 t

vO [0 [zolwo[vofeojzowo[roJenJ2oTiCc|[vo[cofzn oo oo [0 owep yse] o a
Z00Z 1007 0002 6661 2681 1661




to be dove m (998

£ CIV. eng. tunnel +starf oxp lall

¥ fe,o,Cu‘ca[.' oﬁuu‘gu. 3déuucﬁ chres&z
X I u S/JQCMW"‘D(MM?D

It ( WLOMOJLTM : .Cec-ﬁm

(2 ng% u.uohcla{w)

¥ rVwofu[a b start I[‘Q.bf_l‘caé'—]'bn C.qys,%
¥ W\,Odu[e 5 - F{m‘sh ales'gfn

®

AN



£7



Status of the

photocathode laser
July 98

A .Liero, |.Will, W.Sandner ﬁ

Summary of status in March 1998:

« Pulse trains of the desired energy and 800 s
stability have been generated, T I
envelope is freely programmable.

(Infrared radiation, A = 1.047 pm)

+ Pulse duration: )
ot = 10...12 ps (A = 1.047 pm) T T

o= 5...8 ps (expected at A = 0.26 um) /\

« Feedback loop for an increased 1
stability has been tested. JFL
(requires 800 ps total length of the train)

. Pulses have been converted to the UV

(wavelength A = 0.26 um,
required by the photocathode)

g3



Main effort of the last months:

1. Improvement of the beam profile after frequency conversion:
successful.

2. Run the laser over long periods (days and weeks):
conducted in part only.

« total up to now: 400 h (4-10° shots)

« special test performed recently to test the frequency conversion
crystals:
laser operated over a period of 16 h:
-> no degradation in the crystals seen.

3. New operational modes:
generates a reduced number of micropulses
(<< 800, mainly for alignment and test runs of the LINAC):
successful.

4. Interface which allows to run the laser remotely
(from the control room):
continuous, but somewhat slow progress;

* Approx. 80% of our time spent for the control system and
programming. '

» Much support from Kay Rehlich, Olaf Henzler and Arthur

» Creating the control programs was found to be much more
difficult and more time-consuming than initially expected.

£y



Wavelength conversion stage based
on nonlinear optical crystals installed

R green uv
% = 1.05um 2.=0.52um A =0.26um
c=10..12 ps o=5..8ps

REHT

from final telescope LBO BBO telescope

laser amplifier crystal, crystal to photocathode
hcer = (UV, A = 0.26um)
1 GWicm’

* IR -> green: LBO crystal: Lithium Triborate (LiB3Os)
Green -> UV: Beta-Barium Borate crystal (3-BaB>0Oy)

Measurements:

« Total energy of a micropulse in the UV: 25uJ (at 5Hz repetition rate)
(5ud required at the photocathode for 8nC bunch charge)

« Total conversion efficiency from IR to UV: 10-12% (at 5Hz rep. rate)

« 1% changes of the laser power in the IR causes 2...3% change in the
Uv

.= 1.05 um Problems:

IR 1. Envelopes of the train
are slightly different in

the IR, Green and UV
). =0.52 um

. green 2. Beam profile was not
= good enough due to
A = 0.26 um non-symmetrical

, UV thermal lensing

2
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Operating the laser with a shorter pulse train

800 ps,
800 pulses

200 us,
200 pulses

400 us,
400 pulses

100 us,
100 pulses

|

50 pulses

R



Operating the laser with both
a shorter pulse train and
a reduced frequency of the micropulses

800 us length,
50 micropulses

200 ps length,
l 14 micropulses

g’



Summary

Photocathode laser generates pulse trains of 800 micropuises,
design energy routinely achieved (
E >25uJ at 0.26 um wavelength (5uJ required for 8nC);

Operational modes with a reduced number of micropulses
successfully tested;

Wavelength conversion stage to the UV in operation, 12-15% total
conversion efficiency obtained routinely;

Beam profile at the output is satisfactory;

Laser is ready for the alignment of the beamline and for first tests of
the photocathode and the RF gun.

Next steps:

Installation of a control system for the laser based on DOOCS
(mainly programming effort)

Side effect: Documentation system which is implemented in DOOCS
can be used

Measurement of the long-term stability of the laser

£9
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some problems:

e  Vacuum leaks and spots of brazing alloy on the inner cavity
surface due to porous copper.

e  Vacuum leaks due to bad weldings at the flanges. The flanges
at both sides of the cavity have been removed and welded

again.

> The cavity is not tuned to 1.3GHz to avoid new vacuum
problems |

J oxidization spots on the cavity surface after first cleaning in

the clean room. Removed with nitric acid before second
cleaning. '

» A second gun cavity is under construction. |
Finished up to September?

92
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Status of In_stallation:

e all components are in the tunnel, connected and pumped
with getter pumps (~10"® mbar). Titan sublimation pumps
will be started today.

e the cooling circuit is running. Presently it is used for
heating of the gun cavity (~60°C).

e the wave-guide connection to the klystron is ready. 200W
cw from an amplifier have been in the cavity which
behaves as expected, i.e. the resonance frequency is about
1MHz to low at 60°C.

. all but one magnet are connected to power supplies.

e  cathode transportation chamber with activated cathodes is
installed.

Next access: Today

o Installation of rf window diagnostics
> test of technical interlock
» start conditioning

° start titan sublimation pumps, connect last magnet,
installation work for beam diagnostics, final alignment ...

A00



A.Gamp 3.7.98

Multibeam-Klystron News
The tube has delivered full RF power.
The max. efficiency obtained so far was 65%.

Without Rf the beam interception with the
Klystron body was below 0.5%.

With Rf the interception in the region between
output cavity and collector was about 3%.

Our field measurements of the MBK focusing
magnet show that it is ok.

The modified MBK prototj.rpe has been
reassembled and is now in the furnace for

bakeout.

A0N



Frequency: 1300 MHz

RF Pulse 1500 ps
length:

Repetition 10 Hz

rate:

Beam 110 kV
Voltage:

Beam 130 A
Current = (total):

Perveance 0.5%¥10-6
per beam

Drive 200w
Power: max. :
Output 10MW 150kW
Power: peak average
Body : 15kW max.
Dissipation

Efficiency: > 70 %
Gain: 48 dB
Bandwidth (1 dB): 3MHz min.
No.of 7

beams:

Design parameters of the Thomson
Multibeam-Klystron.

The gain of 48 dB means that the
drive power is below 160 Watts.
This power can be generated at low
cost with solid state amplifiers.

A0
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Modulator News

Last Friday 1 received an information offer
from PPT (Puls-Plasmatechnik GMBH) for a
bouncer type modulator which sounds
acceptable.

DESY will build the constant power charging
supply according to a russian idea and we
would also procure the pulse transformer.

Two weeks ago a german company showed
interest in manufacturing the Pulse
transformer.

’!l

In principle the complete modulator could be
ready in 20 months from now.
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R&D Activities at the IP.N. Laborator;
(CNRS-IN2P3) Orsay - France

Copper Plasma Sprayed Niobium Cavities

Goal: Fabrication of 1.3 GHz multicell cavities stiffened with copper
deposited by plasma spraying onto Niobium.

First studies: Five 3 Ghz Nb cavities fabricated: 0.5 mm thickness, initial
RRR = 40, HT at 1200°C before copper plasma spraying (2mm deposited).

First RF tests results on 2 cavities: The cavity performances (Eacc max)
are not (or veny slightlyy affected by the copper deposition.

Near Future Study Program:
* The last two 3 Ghz cavities tested in september 98.

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

copper deposition.
e Mechanical and thermal characterization of samples produced

with different deposition parameters.
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STATUS OF COUPLER DEVELOPMENT
SINCE LAST TTF MEETING

1) The 70 K cryostat was completed and tested.

Its performances are: e

has started

TTF meeung - July 1998
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TTF Collaboration Meeting
DESY, July 6-8, 1998 -

C. Pagani
TTF Activities at INFN

(Milano, LNF, Roma2 & LNL)

1) Cryostat Design & Cryomodule Assembling

*Cryostats #2 & # 3 (including WPMs)

* 2nd and 3rd Cryostat ready, all components at DESY

* 2nd Cryomodule assembly starts on J uly 27

* 3rd Cryomodule preparation depends on cavities
Expected installation together with FEL undulator (Spring 99)

* Cryostats # 4 to # 8

* The new design has been completed and finalised

* A complete set of drawing on the Web this week

* Warm and cold friction measurements started at LASA
* Final drawing due by the end of October

* Components for the composite posts to be ordered

* New Assembling Tools - not funded yet

* Design will be completed by November 98
* New assembling tools compatible with Cryo # 1 to # 3
* Tooling exchange planned in Spring 99

238



3rd Generation Cryostat

Thinking to TESLA 500

» Reduce the Cross Section and use a standard “pipeline” tube

- Redistribute the internal components
- Reduce the distances to the minimum

» Compatible with “rigid coupler” and “Superstructures”
- Position of the active elements longitudinally free

* Improve the connection of the active elements to the HeGRP
- Poor in 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 procedure

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

-+ System thought for mass production cost cutting

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

Carlo Pagani
INFN Milano - LASA

A7¢



3rd Generation Cryostat

Cross section on Cavity

38" Standard Pipeline

Carlo Pagani
INFN Milano - LASA

7137



3'd Generation Cryostat

Cross section on Cavity - Sliding fixture detail

Carlo Pagani
INFN Mifano - LASA
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3'd Generation Cryostat

Active element movements for a 1000 N force at the edges
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2) Activity on Photocathodes (p. Michelato)

* TTF Injector II Cathode System
* Installation at DESY completed
» First Cathodes prepared at Milano
* Cathodes prepared at Milano transported to DESY
» Cathode transport system connected at DESY

* R&D Activity

* “New” photoemissive materials: K-Te & K-Cs-Te
* Poisoning and life tests on new cathodes
* Low energy electron spectrometer for thermal emittance

3) Activity on Beam Diagnostics (M. Castellano)

* Diagnostics instrumentation
* Actuators for new OTR screens completed
* Actuators for the pepper pot screen in construction
* New fast electronics modules for the strip-lines ready
* Eventual new diagnostics for injector II to be discussed

* Beam parameter measurements with OTR
* Emittance and energy spread measurements done

4) Cavity Fabrication
* Cavities A13 to A18 delivered
* Alternative cavity production, spinning, at LNL

5) Theoretical activity

* Further studies on RF Gun dynamics (L. Serafini)
* Beam behavior in superstructures (M. Ferrario)

A4 2
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K-Cs-Te cathode preparation on Mo
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Different photocathodes exposed to 10° mbar oxygen pressure
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Time-Of-Flight spectrometer

. - MCP detector
Grid =
Drift Tube T "
\-\§ i ' \ u-metal tube
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h edWards
Fermilab TTF Report July 6, 1998

Contributions from: Jean Paul Carnerio, Mark Champion,
Alan Fry, Walter Hartung, Don Edwards

Outline
Injector II - high charge gun effort
3 guns :
prototype "Argonne gun"- low average power, will
show beam measurements
gun 3 - rf processing

gun4 - fabrication

Beam test results with Argonne gun at Fermilab
May-July 97, Sept-Dec 97. ‘

These results should be taken as " learning how to operate
and make measurements”.

Beam measurements
Dark current .
Laser operation
Quantum Effic
Capture Cavity S12- test results - again learning
Gun 3- rf processing
Gun 4 - fabrication
Module 2 warm coupler parts

Srf at Fermilab- interest in a Kaon separated beam from
the Main Injector
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LAYOUT OF THE PHOTO-INJECTOR

INTRODUCTION
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Prototype gun test results at Fermilab

Measured Design
Tot Energy 4.7 MeV 4.4 MeV
Energy Spread (sigma) ~ 0.5% 1%

Emittance normalized 7-9 ® e-6m @ 1.2 nC 20 & e-
6m @ 8 nC

Max # elect bunches 200 800
Typical # elect bunches 15
Laser pulse length probably much shorter-than des
P _ gth p y Ce ;1 1g1k M)
Energy slope for bunch compression not ad_]usted.

Investigations of calibrations and saturation
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ICT Vollage Response to 40 nS Pulses

Figure 7.3 : ICT1 Vs Iprim and Isec for a 40 ns pulse

1C/ @Ffu/ﬂ/ /7‘7

7.2, Measurement of the length and the cables attenuation S;/fwvfj

To do this measurement, we used a Hewlett Packard Network Analyzer (NWA).

* Length of the cables

Using a single-port network analyzer measurementy, we obtained the round-trip’
time for each cable : 450.56 ns for the ICT1 cable and 451.68ns for the ICT2 cable.

Because B = / / (given by the manufacturer), the round-trip distance is 90.05

‘m for the ICT1 cable and 90.273 m for the ICT?2 cable.
This leads to ;

Cable length ICTI =45.0 m
Cable length ICT2 =45.1m
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Gun A Pulsed Processing
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Input Ehvelope Preshaping '
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Evolution of Cs,Te photocathode guantum efficiency
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' DC Field Emission
of Nb-Samples
Prepared in TESLA Cavities

é-’;«ﬂ; 195

T. Habermann, A. Géhl, B. Giinther, D. Nau, G. Miiller
Universitit Wuppertal

D. Reschke, A. Matheisen D. Proch
DESY

Contvihdion. & FrAC Q8

T. Habermann, A. G6hl, B. Ginther, D. Nau, H. Piel , G. Muller Berg. Univ. Wuppertal
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Wet Sample Preparation

sample
=
sample
B
BCPwater rinsing  disassembly HPWR
+ UPW rinsing + UPW rinsing
. , in dummy structure
in real TESLA cavity (D6)

e Ultrapure Water Rinsing ( 18 MQcm, Particle Filter )

modifications : 1. faster emtying + UPW f{illing
Jast filter closer to cavity
2. wet assembly into HPWR

e High Pressure Water Rinsing ( Sapphire Nozzle, 100 bar)

T. Habermann, A. Gohl, B. Ginther, D. Nau, G. Miiller Berg. Univ. Wuppertal

N6



Transport System for Samples

YAV

1T T

e Removement of the Cover only under
UHV- Conditions ( FESM ) or in Cleanroom ( TTF )

e Additional Protection Foil

e Multiple-polished Samples = Scratches at Edges

T. Habermann, A. Géhl, B. Giinther, D. Nau, H. Piel , G. Miiller Berg. Univ, Wuppertal
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Emitter Analysis with SEM

sample A (17) sample B (19)
79% _21%
800 °C
bottom top
sample C (5) sample D (5)
20% 80% 40%
1400 °C
40%
top bottom
16%
3% 49¢
all samples : ;
31%

B particle W defect W crater

(1 not clear

T Tlalhnvemamamse A M2l D Moceline ™Y RTaae ™ 45114l

AL

lomr TTanler Y1Tinemnnn . |




Overview of sample preparations
performed at the TESLA test facility

Sample |Position |in Cavity/BCP-um |(UP/HPWR
A + 800C |bottom |[C23 70+28 in D6

B + 800C |top C23 60+15 in D6
C+Ti top C22/C24|55/45+25 |in D6
D+Ti bottom |C22/C24|70/45+25 |in D&
D2-Test1|1 year stored > 200 no
D2-Test2|24h exposition in class 10 cleanroom
D2-Test3 no BCP mod1,yes
D2-Test4|top c27 (20 mod2,yes
D3-Test1|bottom |A15 20 mod1i, no
D3-Test2|fundam. coupler test assembly on C26

All 6 samples: machined Heraeus Nb (RRR 300)
1.Ti-contaminated acid

BCP in two steps:

+ 2. ”pure-Nb” acid.
Two final UPWR modifications:
1. faster filling proc. and filter closer to cavity
2. wet assembly into HPWR.

A47
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July 6-8, 1998
DESY

NEW TYPE OF RF STRUCTURE
WITH A HIGH ACCELERATING GRADIENT
FOR TESLA PROJECT

V. Balakin

Branch of INP, Protvino, Russia

19



“As is known, in the accelerating structure adopted
for the TESLA project, the ratio of the accelerating
voltage to the strengths of electric and magnetic

fields may be improved by the factor of 1.7 under
the transition to the "traveling wave" /4 structure [1]

and a small aperture for the beam (D=20mm) [2].

[1] Avrakhov. P, Travelling Wave Structure for
Superconducting Accelerator. Report at TESLA
meeting at Orsay, June 1997.

[2] Balakin V.E., Solyak N.A. Some Estimations of

Superconducting TW Structure with a High
Accelerating Gradient. Preprint BINP, Protvino, 1998.

192



The major difficulty in realizing this idea is
maintenance of the "traveling wave" regime
associated with the requirements imposed upon the

reflection factor in the "traveling wave" ring.

1473



This drawback is remedied in the accelerating
structure of a new type proposed built as a
combination of two structures exploiting a "standing

wave" regime.

co-axial coupling cavities Q~3+10

DT
v/

coupling holes

A9
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Eacc (MV/m)
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Theoretical imit
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| Es=50 MV/m |
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0.00
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]
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Radius of aperture, Ra (mm)

40.00

Accelerating gradient of TW and SW
structures vs. aperture radius.
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TTF meeting
July 6-8, 1998
DESY

Experimental test Beam Position Monitor for
Linear Collider

V. Balakin, A.Bazhan, P.Lunev, I.Skarin, V.Vogel,

P.Zhogolev
Branch of INP, Protvino, Russia

V.Y akimenko
ATF BNL-Brookhavgn, USA

A.Lisitsyn
SSIE “Istok”, Moscow, Russia
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BPM 3 BPM 2 ' BPM 1
' 1

Control and
Measure X, Y

N

SUPPORT TABLE

Y2 = (Yl + Y3)/2

T T Ny AY?2
P TV S ¢o. e
’ . M ~ X -t -
’.f . - " Jd . * * \
/ L ' . o' N
’e® - e e e A
t - e | e. “
_____ {,_...:.._...’._- * .:'.__n_._,_.._._]______
“ - . - -' - -‘. - ’f
1 . L - " -/
AY . ., - - '3
Y * . s,
s H . e 7
\\":‘: —T//
N -
I
1
' ——
0. lmm. '3
) Imm
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Y feedback sensor
X feedback sensor 7 /4

/_ BPM

‘} Membrane

Coil

Moving and measuring diagram

-0.5mm < X < +0.5mm, Ax = 50 nm
-0.5mm <Y <+0.5mm, Ay = 50nm

7071



Mmed e

e L SO

LA FA N e

AOJOJy/

e

Hopisodq wmag Sutisay aof dnos oy g

202



7
2\\\\&”\)&”
%0 ?)'

7
\\\2
//

BPM Prototype for VLEPP.
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BPM 1 BPM 2 BPM 3
(UP) (MIDDLE) (DOWN)

to control
[

X
&:  13.566GHz
—x ]
From
ATF

i 714MHz — [\_.K—\
to ADC
1
Phase
/w' X detector ] 60db

y

to ADC 4 =
[V e ¥

RF detection electronics
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Spectrum from BPM for two several
beam off-set.

V- -6.0dBm
10dB/div  Mkr 13.585 GHz WV — -26.0 dBm

[ B |

12.0 14.5 160

BPM output signals for X- and Y- directions
from detector.
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Y
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BINP - BNL ATF
BPM-experiment
26 march 1998

Phase method. Jitter measurement.

30 dB attenuation on input signal
all BPMs are moving 0.34 micron/pulse

2000.00

2000 — o f N\ f A 1800.00

s
i

— 1600.00

o -\ .
0
Qo
| =
=
(1]
K =
o
o U | R SR
a
<<

i
Yup |
Ymiddie !

Ydown

1]

Intlensity

, D
530.00 540.00 -~ 550.00 560.00 570.00 580.00
Pulse number
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BINP - ATF BNL
BPM's experiment
march,26,1998

Amplitude method sensitivity measuring.
(Two tipes of diod have been used.)

— X up
X middle \:
X down ;3
4000 —
2 -
Q
c
=
]
o=
U
QO ]
a 2000
<L
|
0 —

-400 0 400
Mover position, micron
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BINP - ATF BNL BPM's experiment March , 26 1998

8000.00 —

4000.00 — -

ADC channels
<o
|

4000.00 — -

Phase method sensitivity measuring.

Sensitivity adapted to dinamic range /- 150 micron
(BPM Ymiddle mechanical offset is 360 micron)

Yup
Ymiddle

Ydown

-8000.00

T T ]

-800.00 -600.00 -400.00 -200.00 0.00 200.00 400.00

Mover position, micron
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3538818

o3

o]
¢ M

g 1.00 M q

S T

100.00 200.00 300.00 400,00 500.00
: Pulse

Beam intensity jitter

—4— Charge (pQ)
' 1 : ‘ —— Pulse length
25 35 45 5 65 (ps™0)
| Phase (degrees)
Measured charge and pulse length as a function of the phase
at a constant laser energy.
3
2.5}
3
2 L
S
=151 * *
&
1 * » <
b3
0.51
2o o ) 10 20
oS¢

Measured energy spread vs. linac phase detune (degrees).
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CONCLUSIONS

The upper limit on BPM system resolution of 0.2+0.3 pm has been determine
with BNL ATF beam using three BPMs for excluding beam jitter influence. We
expected to obtain resolution about 0.1 um. Difference between expected and
obtained resolution can be explained following reasons:

dynamic rang of used in the experiment electronics wasn't enough for
measurements with real beam jitter. That is why BPM output signal was attenuated;

time of laser pulse in RF gun not absolutely stable relatively of accelerating
RF signal, which is used as reference signal for phase measurements. That is why
"beam phase" has jitter relatively reference oscillations and it is the cause of
additional jitter noise in the output signal of phase detection electronics. And this jitter
couldn't exclude using three BPMs;

beam trajectory through BPMs is not absolutely rectilinear because the
magnetic field of earth has influence on moving charged particles. Trajectory
deflection from line depends on beam energy that is why energy jitter in accelerator
cause mistakes in resolution determination using three BPMs. For instance energy
spread on 1% for 45MeV beam cause beam trajectory jitter about £0.4 pum if distance
between BPMs are 0.5 m. Influence of this addition jitter can be decreased to put
BPMs closer one to other. '

2A%
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MAFIA eigenmode calculation

- Find "ideal" grid - no stairs in cavity
boundary:

Tt

11111
T

I
||||||||
||||||

ni
1

55%%::::. ek i % :
E iu

Univ. Roatock
- Fit K, of outermost cells to improve field
flatness:

e} HOL TV T PSP TR | TREST e ALY TeRATEDNE  THem Bl
L I Inosaawsy v ade
FACCM CROR M CARLOMC-E [T ST
A OROR 8 ARMLOML.F 1 TN SGsbuea -

MAADUMN PR OF DIVERGDMIE-D . WSd adlebbo e o

TIVE RARNWIC AT PR WP W

#1DGRAPH
1.00 [‘
] {
it ©.500 |
RE@ oo -l:‘“--- - j

st

0.500 : g /
: | ]
] } ]
-1.00 T T T

- Extract fj, W; and E;(; for all 28 modes of
fundamental passband.
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Eigenmode Expansion...

B(£.0) = X, a(t) E(7)
LN/ (\(\ {\(\
/I Iy = =
> _© {}Il - ;’,, .;
é To,
.. leads to system of differential equations in a(t):
[ 0 io, 0 0 \
a, . ki k. k.o |/[a 0
q b, 0 "R 0 - R o, b, S,
i o o o e, ||la] |o
b) | o Kkio K [\b) s,
\ ""Re, ™ "R

_ f B d7 J
kv: Hloop“ :
ZWV w
. s k
SV=L—£1'(J\J' Jbeam VdV _I__VUO)
®, dt v V2 Wv R

... with an explicit solution (eigenvalues and

L el

-vectors of matrix provided numerically).
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- Parameters and ASS'IIIIIEtiOIlS:

- Beam injection after Nj,; = 760336 rf-periods
(= 580 us).

- Beam injection at half the steady state field

Ni,; 70

— _ 6
= Quu= gy = 34461210°.

Im (x’acc )
- Solution yields Q. , = 2Re (L : 7

(A, eigenvalue of matrix). Q_, (accel. mode)

is adjusted by modification of transmitter
resistance R. -

- Amplitude of transmitter voltage is adjusted
to a gradient, seen by the first bunch, of
25 MV/m over length of 28 cells
= 80.6756 MV.

- Transmitter voltage constant.

- Bunch charge of 5.7267 nC; bunch spacing of
919 rf-periods; 1130 bunches in total.
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Results 1 - Field profiles after 10/j rf-periods

Ezl(Vlzlsnao 0.0007688517112 10"-6 s 1.,300640924 GH=z
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Field profiles (contd.)
Ez/(V/m)

7.688517112 10~-6 s 1.300640924 GHz
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Results 2: Field in Last Cell {28) vs. Time

Ez/MV

50 Pbr——m L ll—' — o 1 T o
1 L » . @ [ ] ® L J ® ..1

1 L

40 F .
30 .
20 | .

10 .

tinj

0 200 200 —0o 800 1000 1200 1400
t/ms

Field amplitude remains stable - proper
refilling even in cell with largest distance to

the input coupler.
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Results 3: Voltage Deviation vs. Bunch No.

(M. Dohlus)

v

., L3
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Integrated accelerating voltage scatters
+1000 V around mean value (80.6756 MV)

in case of constant bunch charges.
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M. Geclr

BONCH C(ENCTH MHEASUREMENTS
USING |
COHERENT TRBNSITION RADIATION

4. INTRODUCTION

2. FOURIER TRANSFORN SP&M&JCOP)/
USING A MARRTIN ~PHLET?
INTERFEROMETER

3. HILBERT TRBNSFORN SPECTROSCOPY
USING R JESEPHSON [uhCTIon

e

#
TTF ~MEETING | DESYy #7358
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Bunch Length Measurement Using Coherent Radiation

Coherent radiation

Incoherent radiation

Coherent radiation

r g

Ly M= /(x){/v+ MN - 1)|F(1)|2}

o0

F(\)= I p(z)exp(gltxj—z)dz

\— i /

=> spectrum is proportional to the Fourier transform of the longitudinal
charge distribution and the number of particles N<.

%72
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DESIEN AND CONSTRUCTION *
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PRINCIFLE_OF FOURIER TRANSFORM SPECTROSCOPY

E F :.E W .
- 60/6:3 > “TE Davem
/ =y MERSUREMENTT
(E,*Ez,}" Qéélﬁﬂ&,‘,&‘» |
| AUPOCORRELATION

FUNCTION

function f{t) Fourier transform
1 —[:-{->1
— 0.8 — 0.8
e 08 4 06
Eg 0.4 E, 0.4
w 0.2 w 0.2
0 0

-0.2 -0.2 \—/
-2 0 2 0 5 10 15 20 2
time [ps) wave number [1/cm] ’ / /
autocorrelation Fourier transform V
1 £z,
— 0.8 — 08
Z 08 = 06
LBy £,)% o4 T 04
S 02 g 02
0 0
-0.2 -0.2
-2 0 2 0 5 10 15 20
time {ps] wave number [1/cm)]

o NEW SETUP s
(I T 'ANTICORRELATED ' DET=CTORS
(i) LARGER APERTURES

lit) HIGRER HECHAN cAY K. Voule . TFesle, R3-7
PRECIS 16N . - Mawke §






HEASUREHENTS
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INTERFE)@ cké)/ ~  _DIEFERENCE SIENAL
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087 ~ Interferogram
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HRAHERS ~ KRNI FINALYS!S (SIEVERS ) CORNELL |

Charge distribution
0.3 - . . ' , . -
SIHULATION (¢
g: 0.2 |— nitial
— —— Reconstructed
= — KK
c
4]
O
&
= 0.1
-
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0 1 =~ t 1 !
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FORIER TRANSFORM
Exdrapoletion Fourier Transformation
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> o1l \ — Im(F(w)
‘©
C
Q
o Ot
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USE  "URAMERS-KRONIC T DISPERSION INTEERAL +

* (P
Py = "—-——‘2""?[ 1o \" 2Pl ot

7
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> ste 4] s sl o
© (

L

DUTRIBITION EACTOR PHASE
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12 L o Initial
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Frequency [THZ]

24/



oaTe 1 ' ' ‘ £
* 0 Q
S %;, Kramers-Kronig Reconstruction
0.8} S o Sybwatics
© o
o =112+ 9 + 7
o c:) [Gt 91 - ? ps]
o) © L
8) o C; PARRDOL.
haskgPe ] 0 FiT
..CCU 04 o % i
O o o
o O
- Q
O o -
o o
O O
0 [ 2

time in ps

WRAMERS ~URONIG_RECOMSTRUCTION
(1 Extropoletiom T Sl fropocies ¢

PARARBAIC FiT° —> TRYLOR EXPANSION oF
THE FORM FACTTR

Ll W‘fo’d‘lm t /egl ﬂgﬂa&CJCJ‘ '

W, > —> VANISHING ConTRIBUTION
OF THE DIIPERSION
INTEGRAL (N THE Coqiix
PLAIN BT Tom £ 0.
o Comdar/
24




EYALUATION OF SWTEMATIC ERAQRS
(1 WRVELENGTH -~DEPENOENT KFOCEPTHANCE
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THE HILDERT TRBNIFORM SPECTROMIETER
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Current-Voltage Characteristic of a Josephson Junction

“Resistively Shunted Junction" (RSJ) Model:

| —p without radiation
| + I SIN(t) e Wwith monochromatic

radiation

an

Characteristic
I-V curve

O data

U + Gauss noise |

<> DC Josephson effect:
Direct current with U = 0

0.2 0.4 0.6
U [mv]

= AC Josephson effect:
Alternating current with U # 0
Frequency of Josephson oscillation

Goo= 2y o 484GHz=1 m\D

1LYG



Modification due to incident radiation

arvsansy Without radiation
monochromatic radiation

- ]
memesmm  CONtinuous radiation
spactrum

= RSJ Model prediction: [7]

> Current step Al at =W = -2113

2
__ 1 r2eRI) [ . ) : :
[AI_ 2 ( 5 ) T frequency-selective device

-> Al proportional to incident radiation power

- quadratic detector

Al=--1_ (28RLY° | S@)do | = Continuous radiation spectrum S(w)
8lwp* N ® - mg

— continuous [-U modification [7]

The principal value integral
— Hilbert transformation

L4}



Hilbert Transform Spectroscopy [5,8]

O Scan I-U curve with and without incident radiation.

Detector response AU

] O 0 1000000000000
0.2 3 0.4 0.5
U [mV]

O Al is calculated from AU via the differential resistance
dU/dl of the unperturbed I-U curve

O Multiply Al with U and | of the unperturbed i-U curve

-~ Radiation spectrum:

8¢ h Y Al'l @y dayg
(S(m)_ ?(2eﬂlc) SOJ - j

—h
T

ALT- g [a.u]

Extrapolation —
internal noise

o
T

LS



O Power spectrum

1.2

Power spectrum
o; = (98 £ 16) GHz

o
@

Power density [a.u.]
.o
N

160 200 240
Frequency [GHz]

120

» Decrease below 100 GHz: = Error evaluation:

Low frequency cut-off O Wavelength dependent
(WR-10-type waveguide) acceptance of the

transmission line

O Point-to-point error
dominated by AU

> o, =(98 + 16) GHz = GFE’—:;@E:UQiO.Z) ps)
f

709
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o
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~CONCLUSION
o MARTIN ~PUPLETT INTERFEROMETER
—~ SUKESIFUL [INTERFERIMETER SCRMS
PERFORMED
~ ANALYSIS Vv

~> BETTER UNDERSTANDING OF THE
SYSTEMATIC ERRORS NEEDED

o JosEPHSON chc?m\?
~ SUKCESTFUL "TEST MERIREMHENT "

—2 WORK ON 2 DIFFERENT SETURPS
N PROGRESS

- ANRLYS!S v~

WE PROEIT” FRoM ERRoR PANBLYSLS
OF THE M-P TNTERFEROMETER
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Eddj carrent S%é‘em

Niobium-Sheet with Iron-Clusters.

Zoom of the area with Iron-Clusters. The Scope picture shows the
Eddy-Current Signal of a scan of the cluster in the lower right position. .
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- chemistry 28 pm

#nb_33
_ annealing 2h at 800°C

Herrl'mm q7-12-17

— IR POy, RS | S K
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Oth Jan. 1998
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SEM investigations

Frank Hermy
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nb 52 Drift Herrpann 97-84-15

m_[7.ufl

oA
nb_52 Drift nh 16850 nb 52.a Fos.AB  Herrdann 97-12-11 18pn

m_302.tf nb_S52_ab.uil, tilt 0°

2673

Frank Herrmann, 20th Jan. 1998
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EDX investigations

detail investigation on the grain boundary (position A)

3

10 g Nb on grain boundary
: £
. % nb_52_a2
: . N 10KV, Tilt 0
IOI - e l !
g 0 G
3 g 8 §
3] e % 8 @ Ti
% % ..
o > * '- °f L] -
10' ..a.m 3{‘:; 2 .
| ' | ' i ' | ! i L | ! | ! 1 ' 1 ! I ' 1
{(] 0 2 4 6 8 10 12 14 16 8 20
10 No Ti on grain boundary
% i
:E nb_52_al
L - £ 20KV, Tilt 0
g 1073 3 |
5 ’, g3 g
g ¢ : 3
101 :‘ »

. '
101 l i I 1 l |4 l ¥ I
. 0 2 4 18 20
o
Nb on grain boundary
-10° g
Ti
. nb_52_a3
i 5. 30kV, Tilt O
.3 & Tt
2 3 ‘e -
s 10 E o3 -
° . B -
» 8 320y
10’ A

cnergy [keV]

nb_52_1_on_gb.epsi

Frank Herrmann, 20th Jan. 1998
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#nh_32 - particle

Origin: Heracus

Preparation status: - none
- chemistry 119um + 6pLm
- annealing 2h at 800°C

SEM parameters:  20kV, 50nm, tilt 30° corrected
cleaned by ultrasonic acetone and propano! bath

5

UURIPRRE

nb.32 particle

sb 32 particle Herrmann 97-12-17
nb32p26x.tif nb32p vt

FPrank Hermoann January 16t 1993 ZG b’



Nb 32

EDX parameters:  20kV, 50 nm, tilt 0°, EDX done on the particle, typical information depth about
0.8 pm, sensitivity of about 1%

o E=20kV
10 magnification 2600x
9 particle.dat
g 2
g 10
I
10
] i | | I I 1 I
0 2 4 6 8 10 12 14 16 18 20
. C
. Nb E=20kV
- o S magnification 2600x
3 : article.dat
10 1 Cl p
E ]
é -
2
10 3
1 r 1 1 1 «cr—T1r——1T "™ " | o
0.0 0.5 1.0 1.5 20 2.5 30 35 40 4.5 5.0
energy [keV] particle.epsi
Conclusion/results:

- particle is not removable by an extensive ultrasonic bath (acetone and propanol), fiat bottom of the par-
ticle visible in the micrographs points also to a good junction
< strong adherence to the niobium surface (removable by HPP?)

- tips on tips visible down to <0.5 pm on [.5 pm
= field emission? -

- manifold composition: high part carbon, oxygen, sulfur, chlorine
medium part nitrogen, sodium, silicon, potassium, calcium
low part aluminum -

o typical dust

Frank Herrmann, January 16th, 1998 2/6 Q,



SEM investigations
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Herrmann, 225 Jan, 1998
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EDX investigations

overview investigation (scanning whole area of micrograph a_1200.tif)

Nb Cr Fe magnification 1200
E=20kV
10° } a_1200.dat
Cr Fe f M
10’
v 50 55 60 65 7.0 Nb

4
=
=]
e
101 “‘“‘“‘rwmw Nb
"'W%W
10'I'I'I'I'I'l'l.'l'l'I‘I'I'I'I'I'I'l'l'l'l
0 1 2 3 4 5 6 7 8 9 10 {1 12 13 14 15 16 17 18 19 20
Nb
E=20kV
] af_20kv.dat
£ Nb
=1}
g N Al
10 O Nb
et AY aht A S W VPN
IO‘.‘I 1 L | T I T L L} I 1 | ) 1 l | S | T l ] | [I
0 I 2 3 4 5

keV i i
energy [keV] nb_50_1_overview.epsi

Frank Herrmann, 20th Jan. 1998 768 _ L
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Est/sm/mb/8.6.98 Rapport 98/06/11

Echantillon n° 60:

Détail de la photo précédente.

T3

11



Est/sm/mb/8.6.98 Ranport 98/06/11

Echantillon n° 40:

Détail de la photo précédente.

23¢



Est/sm/mb/imD/29.5 98 Rapport n° 98/05/42

Echantillon n°27.

T o

Détail de la photo précden.re.



Est/sm/mb/8.6.98 Rapport 98/06/11

Observation rapprochée de la surface de 'échantillon.
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U. Gensch, J. Blrger,
H. Kammerlocher
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CERN HPGL Viewer

CATEMPAO_93_21 HPG

&

Features:
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Free for all HEP Institutes
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Study of a Wave Guide Coupler for
SC Cavities.
|

M. Dohlus, A. Gamp, H. Hartwig, N. Holtkamp, A. Jostmgmeyer
C. Martens, M. Marx, C. Pagani, J. Weisend, l. Yaregin

e General Advantages of a Waveguide
Coupler

» space (longitudinal)

» window design

» power capability + dynamic losses
» behaviour with multipactor

e Layout of a Waveguide Coupler
» Coupler Design

» window integration

» mechanical constraints for transverse
movement

» static and dynamic losses+ material choice

e Geometry and Environment of the
Waveguide coupler

» available space for the window

» temperature of the window

» 1 or 2 window concept + vacuum pumping
» connection between coupler and cavities

108



Dynamic Losses

e General:

» losses in the coax coupler are higher
because: Z__ =50 Q<->Z_ . ~500 Q

» losses mainly occurr at inner conducter (bad
for cooling and heat flow)

» example : stainless steel (c = 0.5*107)
ratio: 10g(P, e /Pouter)= 0.082-0.035 dB/m

U=,2-PZ,

= 2.2
Zf

e for comparison:
» 50 cm coax, 60 mm diam, copper, T=70° K
» 50 cm waveguide, CrNi steel, 70° K

»Pdiss(rect. waveguide) = 2 X Pdiss (coax)
»40 Watt [ « nu

309

LTKAMP, MA
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Window Design

rect. 83 mm
elliptical
rect. 30 mm

U

o Window Geometry

» reflection: <1.01 in any case with
compenstion

— 2 or 4 posts parallel to E-field
— metallization of ceramic to create diaphragm
» thickness: most probably: 5-10 mm

— min. refl. at d=0 or d=37 mm
« both not good for manufacturability

— given by mechanical and thermal constraints
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Pro's

* Well understood multipacting scaling in
coax lines

with large outer diameter no multipacting

* Well calculated cold window design

no danger of multipacting

e First calculation of warm window

no hint of multipacting

* small radial extension after closing the
beam vacuum

« round flanges / welded connections

« Jower RF loss on outer conductor as
compared to rectangular WG

+ lower peak voltage as compared to
rectangular WG
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Mechanical Constraints for

Transverse Movement
I

two bellows for transverse movement of <10 mm
during cooldown

e Design of bellows
» reflection: < 0.7 %
» 4 groves, 5 x 5§ mm

e longit. movement
» none (few: 2-3mm) — C f~ mee suodecle
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This drawback is remedied in the accelerating

structure of a new type proposed built as a

combination of two structures exploiting a "standing
wave" regime.

co-axial coupling cavities Q~3+10

|

s

T
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coupling holes

to generator

q
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Loss factor of the first 20 monopole modes
at one module — sum(k,) = 26.6 kV/nC
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photoconducting dipole antenna

(top view)

electrical circuitry

THz-emitter THz-receiver

/]
y
\Y
bias voltage
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1.6x10°

[ freely propagating pulse
1.2x10° ¢
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ke,
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< 0.0
—4.0)(10'4 . 1 5 L N L N §
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time t (s)
1.6x10T ———with MACOR sample #1
thickness d=1.6mm
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FIG. 2. Experimental setup for the measurement of fluxoid
penetration depth of Nb samples at 10 kHz. The penetration
depth changes with applied field changing the tnductance, hence
the eigenfrequency of a LC circuit.
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Quality Control: Filters at HPR drain water
—easy 147 lid/no//{ .

] ’,

- membrane filters in drain water of HPR: K d:;f.“' of “""é.'**'hm.
. . ) tay bl 1],
21 filters used with 2,0um (+0,4um) pore size / '

- 6 filters optical analysed:
(~ 1cm? of the filter surface analysed; resolution down to

5um) 2 o /W;L'c/e fownof Cap A‘%—/@O/&m /

- 4 filters SEM + EDX analysis
example of SEM:

EDX shows:

Al

Fe, Cr =S8S

Cu

C .
(F) - f;i,m?//
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2. Principle of Electropolishing

Reverse process of electroplating in a chemical reaction

Nb + ne- + H,0 --> Nb,O, + HF --> HszOxF(',v-x) + HF + H,SO, --> HNbF;
insoluble Niobium acid

Possible ingredients are:

HF (40 %)

H,504 (96 %)

H;POy4 (85 %)

+ additives {Butanol, Ethyleneglycol, Glycerol,...)

Niobions
—>

Niob Copper

Typical I-U characteristic of electropolishing

OsCiCTAYioRS
20,00 H =

Y
- WoRKiNG Por-

15,00

1A

10,00

5,00

0,00

0‘} Q‘? Qib \.‘\ '\.?‘ \:\ i ‘1"? r"@ "1-9 q;} r;? rb‘.b b,?’ b.? b‘.l © a‘.’ A Q:? \Q'\N‘? '\ﬂ"

U (v) |

Aim:
- large plateau
- Reasonable removal rate of min. 1-2 um/min
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3. Finding the right solution

Example: How does concentration of HF influence I-U curve ?

Variation of HF-concentration o ;..

H3P0O4=54.5%;
H2504=36.4% (C0)

25,00
20,00 B
—8—HF=16.7%:;
- H3P04=50.0%:H2S0
E 15,00 4=33.3% (C2)
]
<
= 10,00
——HF=23.1%,;
5.00 H3PO4=46.15%;
H2804=30.8% (C3)
0,00
RPN I IR IR K TP N bb‘bbb,\fogb\@ %
—h— HF=28.6%:H3P04=42
u(v) .B%:; H2504=28.6%
. ]
Conclusion :
24 % HF
38 % H;PO,
21 % H,50,

17 % Butanol (reduces surface tension, avoiding bubbles and therefore
etching pits)

And it works well: REMOVA'L MTE ~ 4""2 /-?:W—-

. 2,500

£

-

= 2,000 .

§ —&— Ra

'5-, 1.500 - Flaif

- E

£ 1,000 —h— Rt

3 —>—Rt

£ 0,500 |

= B— - |

» T — s
0,000 = |

10 30 50

Time [min}

vy . TEWER od
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Estism/mb/imi/29.5.98 Rapport n® 98/05/42

Echantillon n°27,

s

EHT= Jns
ARRUTI A
ORI

Détail de la photo précédente.

2 Qac/yo/oo‘@i o op
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Est/sm/mb/8.6.98 Rapport 98/06/11

Echantillon n° 60

Observation générale de la surface de l'échantillon.

£ S"OJ&W s

Détail de lu photo précédente.
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Installation WG at the TTF meeting, DESY July 7, 1598

Tuesday July 7, 9:00 - 18 h
Wednesday July 8, 11:00 - 13:00 h

Tentative Agenda.
9.00 - 12:00 h

A. Injector Installation

e e e e L L T T P e

(T. Garvey, H. BEdwards, P. Michelato, S. Schreiber,

K. Floettmann, F. Stephan, A. Gamp, K. Zapfe, R. Hensler,
K. Rehlich, D. Sertore, F. Ullrich, ©. Krebs, H.J. Eckoldt,
M. Castellano, L. Catani, Tonutti, M. Jablonka, ©. Napoly,
Balakin, J.M. Joly, Fusellier, I. Will, A. Liero, etc.)

1. RF Gun

- removal sector 200, column support-"
- FNAYL, gun insgtallation —

- move cathode system to linac -

- water cooling system gun, solenoids-—
- vacuum, support structures—

- power supplies {(Solenocids etc.)—

- laser bheamline —

- Klystron/Modulator 3~

- controls . —

2. Modification Sectors 400 and 600

- Chicane Dipole Installation

- Diagnostics (OTR screens, slits, pepperpot, BFMs,
ICTs, Interferometar)

Reentrant Cavity BPM, dogleg

Protvinc Experiment

3. Bsam Inhibit System, Fast Protection System
- upgrade to Injector II

- radiation level in the tunnel (machine related)
- personal security

13:00 - 14:00 h

B. Module 2

(C. Pagani, J. Weisend, S. Wolff, B. Petersen, at-al.)
1. Schedule module installation

2. Schedule by-pass installation
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14:00 - 15:00 h

C. Bunch Compressor 2

- ——— A ek

{A. Kabel, G. Schmidt, et al.)
1. Installation schedule

2. Diagnostics

15:30 - 18:00 h

D. Undulator Diagnostics and FEL beamline issues

g ey . ———— o -

(U. Hahn, H. Schlarb, T. Kamps, F. Tonisch, Th. Scholz,
U. Mueller, S. Roth, T. Limberg, etc)

1. Vacuum
- Vacuum chamber status
- Collimator
2. Diagnostics
- Waveguide BPM
-~ - Pinhole BPM
—sgm- Alternative BPM designs

‘ 3.}Beamline Optics for FEL operation

Wednesday 11:00 h (after Summary)

E. Linac Operation

{All of us)
1. Emittance measurements

2. Beam Deflection and HOM experiments
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OPTICS BETWEEN TTF AND UNDULATOR; FIT AT UND. ENTRANCE;
400 MEV; 3 MODULES OF 326 POLES; 2 GAPS; (W. BREFELD% o
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OPTICS BETWEEN TTF AND UNDULATOR; FIT AT UND. ENTRANCE;
300 MEV; 3 MODULES OF 326 POLES; 2 GAPS; (W. BREF‘ELD% o
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OPTICS BETWEEN TTF AND UNDULATOR; FIT AT UND. ENTRANCE;
200 MEV; 3 MODULES OF 3286 POLES; 2 GAPS; (Ww. BR’EFELD% o
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8. Rty

Beam Trajectory Monitor - Overview

e Undulator radiations imaged off-axis through pinholes

\ High resolution /

Undulator module Pinhole camera

» Two imaged points uniquely determine the
source point along the beam trajectory.

Silicon Pixel Detector

W 20

Imaged photon flux

¢ Detector calibration defines reference lines precisely

32t
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©Zx. P0SITION MONITOR
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coupling slots
for coupling to the beam excited field

,_'/ {I// / /// ///%/\/?/ // /"-, ,,

- coupling slots —»
coupling z

or
out of the resonator

_J < coupling loor— wJ .

Y B s 3
magnetic flux lines @ >
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T -LCMSWJ

How to proceed:

Use injector optics optimized with PARMELA up to first triplet
downstream of capture cavity, then take beam parameters at that
point as initial values for the COMFORT code to build an optics
which:

- keeps the beam as round as possible
- (minimize space charge effects)

- has a waist at the entrance of the first module and lets RF
focusing produce another waist further down in the module
(compensates space charge emittance growth)

- keeps the B-functions small and constant in the dispersive

region of bunch compressor I
- (reduces emittance growth due to space charge distortion of
dispersion trajectories and coherent synchrotron radiation)

- fits into the optics of the collimator section
minimizes variation of optical functions with charge density
(reduces beam losses in the case of a non-ideal rectangular

distribution in longitudinal phase space: stabilizes
measurements etc.)

Then check emittance preservation with PARMELA and CSR
runs.

Torlondudh Fo and
of Heduled

I

LIMBERG & MPYNTUMBERG, JULQT/14:57
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TTFFEL optics
15 MeV initial beam energy
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