12™ International Workshop on RF Superconductivity, Cornell University, Ithaca, New York, USA- July 10-15, 2005

PREPARATION AND CONDITIONING OF THE TTF VUV-FEL POWER COUPLERS

HASSEN JENHANI

LABORATOIRE DE L'ACCELERATEUR LINEAIRE
IN2P3-CNRS et Universite PARIS-SUD
Centre Scientifique d'Orsay - Bat 200- BP. 34
91898 ORSAY Cedex (France)

Introduction Coupler preparation Effect of conditioning on e- current Coupler behavior
The current TTF_III COUplEI" d'E’.SigI"I hGS been adopfed fOI" ThE: a- current in a coupler cold pbart durin Lowest power levels corresponding to the first reach :_:f some arbitrary event
: ) * & ) g levels {Study done on 6 coupler pairs)
superconducting accelerator XFEL since 2003. This coupler mode| may conditioning -
also be a good candidate for the ILC project. In the framework of a 5. W e T o0 | 00 B Vacuum»2E Tmbar for th firs s
DESY/LAL collaboration, 40 TTF-IIT couplers have to be room 45 - 100us | - 0 Cumranb SmA for the fist ime S
temperature processed at Orsay. Analysis of the couplers behavior may 40 el 200 |
lead to an optimization of the conditioning procedure. 235 E o 0 i
ES.D _! -:3]!] il
In the class 1000 clean room 5 25 | ?_:E
- Clean all coupler parts in the ultrasonic bath at 50°C using the Tickopur 5 20 | 150 T
© 15 | ]
[TF-III Coup'gr- R33 detergent. - ! - _
» Rinse them with ultra pure water until the resistivity of the draining 0B [ il INST NER | NUNNEND URSNN( NENED LR
| water becomes higher than 14 Mohm.cm 0.0 f oo : . R e Rl e G e Y - - S s ol
& 7Et“mr I 'I'h I 10 0 100 200 300 400 500 600 700 800 900 1000
aveguide to n € Class room . . oy .
S e e 37 PIBRLIR] This kind of study may help us to speed-up our conditioning procedure
e pumping port - Let the all the rinsed elements dry for sufficient time safely below chosen power levels in order to accelerate coupler process.

o

\ Conditioning acts on coupler surfaces causing a reduction of the SEE.

* Blow these parts with filtered ionized nitrogen at a pressure of

; Warm coax . . . This permits a progressive decrease of the e- currents during the We "OT'C_Ed that at 20us the .arblfmr*y event power levels are re_ﬂchfzd
Gt o g 4mbar (For the cold parts and transition only) using a particle counter coupler process more rapidly when coupler pairs are not in-situ baked. However, in-situ
il s T witch must count less than 10 particles of 0.3 microns per cubic foot. If baked ones have not necessarily the best behavior during the other
- 7= | Cold con not parts must return to the ultrasonic bath. Conditioni conditioning steps.
s Z=70 Ol : onditioning summar
i i i - Put all the parts in oven and bake them at 150°C for 35 to 40 hours. g
feedthrough / i - e . i 4 2K point
/ S - / - Leak test using helium gaz.
/ g B : : Prototypes
Isolating / Sﬂ:‘g e Con.l.r.ols synop.l.lc The power rising time by pulse length
kapton foil : i :
L Room e/ knob 2z, || Unbaked coupler Main differences between 3
te_mdperature pickup Hﬁ pickup / T e 200 -pe—— L S e s L S S 400 s d"’ ; ! Coup|er' m0d3|5
window -y 0. ... r e Bl b o e S e e e e b e 5
Ezf’ag;z":giiﬁm / pickup / Command .Iﬂ RF Powel 150 Z::::::::::::::::::::::::::::::::::::::::::::::::::Z:=::::::::::: E?ggﬁs cob IT‘IOﬂIng IS
flange f 1.8K flange — ' - Y e | msops || VEPY TIMe __
/ S e s 20 s ; o TTF-III TTF-V TW60
70K point to cavity LABVIEW Cards Modulator Command Klystron ; ::::::::::Zﬁﬁé;:]:l;i::[ilﬁlﬁnﬁlﬁérﬁsﬁ:l;élﬁrﬁt;:::::::::::::::::::::::::.:::::::E:--- * C{jr‘]sum”']g . . S E i
| e 100 -SEEeee——— N =
- .. IT JWW | = :::::::::::::::::::::::L:::::::::::::"":::::::::::::::::::::::::::Ez::::::::::: i COI’I’lpﬂI”Bd to the Stage Tested : Warm and | Protatypes Protatypes
:=:Cnmmand PCI-B071E Pulse 0 . g e E_ ------------------------------------------- 15006 b k d cold tests manufacturing  |manufacturing
X-FEL SpECifiCa’rionS : |E'| 1|PC_DID_95| Command ::::::ﬂ::::::::::::ﬁ:::::::::::H::::::::::::ﬁ:::::::::::: L. Bdan e - Hhrie I:d:_s’rrinlizn’rian started (Accel) |will start seon.
: S —— SN maemadl il B B Ui s sl L ones. STHAIes
- Fl"equency : 1‘,3 GHz W Nn—— s Bl e i on Ao T Pan [ Cold part coax diameter |40mm 62mm 62mm
. Pulse : 500 s rise time and 800 LS flat TOP with beam PC-DIO-96 PCI-6071E GPIB T RF Signal | HOCIHI0CS  H24CO.H23C1 HZZC2ZHDCO Wi4C24H19C25 H2ACTH23CY HT0CIHICS  H1C20-H5C30 Tl
o ‘ Pulse 1 J L|Generator] e Couplers - Cald part impedance (7010 5011 5041
- Repetition rate : 10 Hz P —— T GPIB i |
- Peak POW@I"‘ : 150 k\gf ? : . ' i Windows Geametries  |Cylindrical Cylindrical Disk
- Coupllng ) QEXT - 10 - 10 Read Me-.151||el-1ttne:lng:l|mhx:el_ riz:f::rements Warm windows :ﬂ?a:?;remems T .-; Cold Window dielectric |0, 7W 055w oW
¢ e- currents (le), lights , i ! | k
(PM) and vacuums —Vﬁ‘ﬂi Circulator mnﬁqﬂ § Lk i o I_ Pﬂ:::::fz W average
HARDWARE i AVE]"‘QQBS CIOI"IB P 9 9 yp 9 | Maximum CW power 10 kW at TW No thermal study |Na thermal study
Condr'.'on'ng pr'ocedur.e wiscniiad Compare with : Cold on 7 CUUP"BP 160 1 e i i
Vacuum 0w . acuum Pumping parts 30mm 30mm 60mm
thresholds and windows . 140 .
stop power if measurements | measurements pau"'s Shows
e necessary mfg@ 1] : Transition i:s':aé.lge Thq‘]’ one can 120 1 e Palarization aystem Capacitar ﬁeF _slﬂeas {SiLTEIIEii::Hng]
| Pumping save more Than = 100 I |Ef00ws TTF-V TW 60 P :
Vacuum lonic | [lonic | [Tonic — w400 ps ntenna funing system |yes Not yet Not yet
measurements Gaé"ge Pump :5'urln|1 Pump a half O‘F The E 80 —:E o200 ES
= M ; . 2 turbo-molecular s : = D100 ps
o PEWER Compare with i EFE;?::E::TE Ili:::j;::I J- Hipe Cﬂndlflﬂnlng = = ;ggﬁs EXﬂmple Of two pOWEI" * P. Lepercq CARE NOTE 04-037-5RF
| thresholds l (PN) and vacuums Vacuum systein = . 5 5 i
= — — = time bY bakmg' 40 1 COUP"B"'S des'gne'd at LAL ** J. Knobloch, "CW Operation of TTF-III Input Coupler”, PACOS, USA,
TMW Lo — iy - -y . AL May 2006
| Coupler conditioning ﬂ
f." All conditioned couplers Baked couplers Unbaked couplers
| Forward power monitoring based on vacuum levels
| | G (mbar) .
| - (kW)
2111 o N A O O VY S O I . v e :
1 f~t -t 14 | 06 Spectra comparison Conclusion
f | i %+ 900
/ | ey
| | mterlock —, 1E06 4= =zz3 800 O Best conditioning time performances for TTF-III were from 45 to 50
| | _,II ] Il ' &5 Mass spectrum : before conditioning (baked & unbaked couplers) Mass spectrum: after conditioning (baked & unbaked couplers) - o . £ .
| | | | | — - T 700 - o h (Minimum conditioning time is 16h30 when there are no events).
' ' ' ' ' / First prefiminary limit . B : = 4 500 | e | EReeE 1 insilu bk , — . . . .
Puse | 0 11 | | e 1 Y . 0 Reducing the conditioning time may be possible by accelerating the RF
Widht I | | R e - | T B e e B 1,E-07 1,E-07 . . . . .
& ower rise during the safe power regions. Relaxing the preliminar
20pus  50ps  100ps 200ps 400ps 800 ps 1300 ps ~ M- 400 P ol 9 . f P g . g9 P Y
= 20 vacuum |imits can also be an alternative solution.
- Il + 300 £ :
1|E'UE e e T s o i e R N s RSN - E S e R B J==c==h d pr e . . . g0 . .
R | Semanat e S Ho Sl 0 150°C in-situ baking saves more than half of the conditioning time and
i i W acuum inwarm part 2 Femsmssnsasmansssasnnlen - e = = =fm = === 1,E-09 “gaa 1,E-09 .
Power ”"0”'*0”'“3 based on VOELHTN levels. | iy i - allows one to reach better vacuum in couplers
Hardware security guaranteed by interlocks : (protection thresholds) = S . - T 1 | I R |
.Vacuum Ilml‘f : 10-6 mbar- Sl 0 - 0 5 10 15 20 {::u} 30 35 40 45 D TWO new COLIp'E.I" pI"O'I'O'I'ypE.S Thﬂ.l- COU|d be ﬂH‘E.'.I"nﬂ'I'IVES 1-0 TTF'III 'FOI“
E- current limit: 5 mA. the ILC project will be manufactured soon.

‘Light activity limit : 1 Lux.

+Any spark. The most time consuming step during conditioning is the first one. Some J\ Mass spectrometry on coupler cold parts shows the effect of in-situ

owerful discharges can be seen especially at the first vacuum burst. baking on coupler surfaces.
his can activate a protection interlock which stops the RF power.
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