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FLASH
+ 1 GeV

NN 0.45 GeV 0.13 GeV 0.005 GeV

6 Kryomodule mit je 8 Cavities
zur Beschleunigung der
Elektronen

Gesamtenergie bis zu

1 GeV — 6.5nm FEL

100x bessere Auflosung als mit
sichtbarem Licht

Strahlleistung 1MW (peak) bzw
10kW (avg)




nnenleben eines Moduls

V. SOHRREEDE SRR SO0

GRS, S . SRR RR A, S S

Number of cavities 8

Cavity length 1.038 m
Operating frequency 1.3 GHz
R/Q 1036 Q
Operating temperature 2 K
Accelerating Gradient  23..35
MV/m

Quality factor il
Q. (input coupler) 3108
(D. Kostin, MHF-SL)
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O-Cell Cavity

9 Zellen
1.3 GHz
[1-Mode
R/Q 520 Q




avity Messungen

—&— Module 4 @5Hz
—@— Module 5 @5Hz
cav.8 detuned

Module 5 @10Hz
cav.6,8 slightly detuned

.2.5. — .3.0. — .35
EACC[MV/m]

D. Kostin



Cavities @ ACCL -

+ Cryostat tests:
. / I \ertical
3dB WG power attenuator put before cavity 7

R Horizontal
to lower the field emission and to use cavities B Module (5Hz)

5,6 and 8 with higher gradients

3dB att.

g\

23.04.2004

D. Kostin, MHF-SL




Cavities @ ACC2

WG power attenuators are installed before cavities 1,

+ 2 and 6 to use other cavities with higher gradients Cryostat tests:
I Vertical

1dB att. 3dB att. || 2dB att. |EsEEranEl
B Module

|

5.11.2002

D. Kostin, MHF-SL




Cavities @ ACC3

I Vertical (Cw)

&2 Horizontal (10Hz)

I CMTB (10H2)
FLASH

23.04.2007

D. Kostin, MHF-SL




Cavities @ ACC4

Cavity tests:

I Vertical (Cw)
R Horizontal (10Hz)
B Module 4 (1Hz)
B2 Module 4 (5Hz)

D. Kostin, MHF-SL




Cavities @ ACCSH

Bl Vertical  (CW)
B Horizontal (10Hz)
B CVTB (2Hz)

Module 5 (10Hz)
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D. Kostin, MHF-SL




Cavities @ ACC6

I Vertical (CW)

B2 Horizontal (10Hz)

I CMTB (10Hz)
FLASH

20.02.2007

D. Kostin, MHF-SL




- Situation in FLASH

+

module

attenuator
[dB]

comment

capture section, lower gradient

too high FE

limited at 24 .. 25 MV/m

guench

guench

guench

limited at 25.5 MV/m

limited at 23.5 MV/m

limited at 26.0 MV/m

XFEL type
RF power
distribution

limited at 33.0 MVV/m

limited at 22.0 MV/m

limited at 27.0 MV/m







Einkoppler
+

Schwierigkeiten:
HF-Einkopplung
eKalt-Warm-Ubergang

e\Vakuumtrennung
emech. Bewegung beim Abkihlen

frequency

1.3 GHz

operation

pulsed: 500 psec risetime,
800 psec flat top with beam

two windows, TiN
coated

m safe operation

m clean cavity assembly for high
Eacc

2 K heat load

0.06 W

4 K heat load

0.5W

70 K heat load

6 W

[Solatea mmner

candiictor

bias voltage, suppressing

midtinactingo

diagnostic

TTF

sufficient fof safe operation and
monitoring

TESLA 9cell /

XFEL
upgrade

250 kW /

Peak power +
control margin

250 kW

500 kW

150 kW

Repetition rate

10 Hz

5Hz

10 Hz

Average power

3.2 kW

3.2kW/
6.4 kW

1.9 kW

Coupling (Qext)

adjustable
(10%-107)

fixed
(3*109)

adjustable
(108-107)




chnittzeichnung

warm window cold window cavity

module 70K shield 4K shield e




Im Tunnel
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ACC1_Operation: TTF2.RF/LURF. FPGAJACC1/
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Resonanzkurve

Im Falle von FLASH:
= 10101
= 0.04 Hz
=245s




Die Pulsstruktur

_|,

1,2,5,10 Hz A Filtine Flat fop

. o~ Aoceleraling voltage

S— \% > m - —
I,.-". .-"-.___.. - — P
800 ps ‘

tima] ps]

»
>

s
1 us (oder Vielfache)

— 110 ns (spater) -




Ankopplung an Klystron

senkt die Gute

m Fullzeit ware viel zu lang

m HF-Leistung flur den Strahl kdnnte nicht
nachgeliefert werden

m flr gegebene Spannung, R/Q und Strom gibt es
eine optimale Gute

N
2(R/Q)I cos(p)

Bel FLASH benutzen wir die Gute fur 8mA, d.h. 3E6
(das ist das Erbe von TESLA)
Zeitkonstante ~ 700us

QLont _
U o







Darstellung als Vektor

+




Jle Wechselwlirkung vor
HF und Bunchkompressor

Before Chicane Phase -20° After Chicane
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Alloemelnes

HF-Erzeugung

Vactor
master  modulator
oscillator [~ =7~
4__!.‘{_!

13GHz [ L~

klystron
power transmission line

Im Re .
cryomodule 1

2| =
=1 (=) 1.3 GHz 1O

z vector-sum

RE?¢ #Im
digital
—|—_‘ ﬁ"l_l low pass

filter
feed Rcf Im

forward gal setpoint
table tabla




Das Multibeam

Design  Measurement
Operation Frequency 1300 MHz 1300 MHz
RF Pulse Duration 1.5ms 1.5ms
Rtepetition Rate 10 Hz 5Hz
Cathode Voltage 110KV 117TkEV
Beam Current 130 A 131A
HV Pulse Duration 1.7ms 1.7ms
No. of Beams T T
Microperveance 3.5 3.27
No. of Cavities [ 6
Max. RF Peak Power  10MW 10 MW
RF Average Power 150 kW TakW
Efficiency 0% 65%
Gain 48dB 48.24B
Solencid Power 4kW kW

Cryomodule 1 Cryomodule 2 Cryomodule 3

%%%%%&%%%%%%% S écﬁa}}q?émé«%a}}%%}%} |

Hybrid Coupler RF Distribution

cavity input coupler

. . . waveguide RF from Klystran
Figure 3.4.2:  The Thomsor TH1801 multibearn klystron. transformer

circulator

Quelle: TESLA TDR

Figure 3.4.5:  RF waveguide distribution of one RI station.




Bouncer Modulator

NICHASGING

Keine Spielchen mit dem Timing!

- { '.\)I Flustron

Transformer

Typical  Maximum

Klystron Gun Voltage 115kV 120kV
Klystron Gun Current 130 A 140 A
Hizh Voltage Pulse Duration (70% to 70%) = 1.7 ms 1.7 ms
High Voltage Rise and Fall Time (0 to 999%) < (.21ms 0.2 ms
High Voltage Flat Top (99% to 99%) 1.37 ms 1.5 ms
Pulse Flatness During Flat Top < F+0.5% +0.5%
Pulse-to-Pulse Voltage fluctuation < +0.5% +0.5%
Energy Deposit in Klystron in Case of Gun Spark < 20.] 20

Pulse [{['111‘1 ition Rate for 90% of the Modulators 5 Hz 5Hz

Pulse H[‘ln‘ﬁliun Rate for 10% of the Modulators 10 Hez 10 He
Transformer Ratio 1: 12

Filament \‘Ulril:_’;i‘ oV (WY

Filament Current S50 A GO A

Table 3.4.2: Modulator requirements.




Modulatoren

Modulator 2 (Halle 3)
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Modulatoren

+
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AICLTIC S 1C

Die LLRF

Mischer: misst
master  modulz )
oscillatormrir-:{mr k AmplltUde und

LD

1% Phase zu Referenz
Kalibrationsfaktor:

B field probe ‘ Amplitude und
13GHz 10
<250 ktt X Phase zu Strahl

¥ 250 Kz

cock ([ . . Vektorsumme:

___________ - - - . phasenrichtiges

(s 3), ‘ S (] Aufsummieren
von 8, 16 oder 24

Cavities

vy Setzpunkt und
digital

T 101;‘1&::55 Feedforward als

‘fer

oy B , 2 d Tabelle—

rward gai setpoint
table

E vector-sum




Tahelle: Eintrage fiir ied

Microsekunde des Pulses

A Filfi
- Setz”punkt”

\ Acceleraling vollage

/  incident povier

E‘e..q‘dfo rward
(Steltwert (?))

timel g
— —
cavity phase




DOOCS

main_select

Status FEL

Linac —>
Overview

other TTF e-Logbook

RF System

ACCl1 ACC2 ACC3 ACC4 ACC5 ACC6 Misc.
Y 3

~5 HeV¥ 128.6 MeV VYector Sum: 322.2 HeV Vector Sum: 227.2 B~

Altern. RF pulses

GUN ADCs Overview 1 Overview 5 Overview 6
ACCS Operation

Timer (VMEDSP4)

KLY2 chain
VSuUMs (DSP)

L measurement

KL¥2 chain

f1 |— : f : . - : - :
prert [

KLY3 chain

KLY5 chain (raw) Tests:

LLRF Timing

KLY5 chain




Klystron_win: TTF2.RE/LLRE. FPGASKLY 2/

ACC1_Operation: TTF2.RF/LLRF.FPGAJACC1/

recnnnec‘t:g SWR Rate | Morm  Fast | Slow attributes |

ACCl Operation
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RF enabled
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Kly. ready
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NN S NN
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TEWY Tw

e
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ACC23FSM_Operation: TTF2.REALLRF.DSPJACC2 3/

RF Operation: ACCZ2_3
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ACC23FSM_Operation: TTF2.REALLRF.DSPJACC2 3/

RF Operation: ACCZ2_3

3
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DAC (A&P)

|us AP, 1.0 (Hc)|

DAC_TAELE

| SP_TABLE |‘ DAC {I&Q)

+ 0.03

E Feedforward Interlock || Interlock | FE_TABLE | |Miscellaneous|
cal H¥ Bit
snn am |DSP CONTROL"Excep. status|
— = Pmﬂm[] Y 1.00
E FEEdbaCk RESET FF_Inhibit| RF_Inhibit Enahla vww ww | DSP timing | ‘ CAV3Z |
Loop Gain Interlock
Ahpnh a A Loop phase erpor: E FEEdfﬂrwaI“d
xvlg-gg Don't close Toop §f ped! RF Station o ,;Eiltig Cal Hv Bit Offset
w8 100 ryisde0
Phase Slocer FMrwmelr cal mymy coes ax
- 115.49 + 0.00 + 94.02 Q + 45.00
.'i'rS & SP DAC Dutput TVVERY vV L LA TS TV LR L
Expert FSM Expert
[:] Feedback [:} Beam Comp.
ACC2 ACC3 Loop Gain Current Phase
Pfor_cC5 123.90 kW Pfor_C1 225.22 kW +.10.00 +.1.00 <. 180.00
System Gain Duration R
L] VECTOR . SUM. AMPL [fu5s] VECTOR . SUM. PHASE A8 A4

f- ... AAA AN

pexod <] 180 i Dl NP
4e+04 | [ 60. £
3e+041 / 0.k _ Loop Phase Expert Flags
Za+04 4+ G0, i____. ] Anpl1itude Phase |:| Exception Handling
le+041f —120.£ T +.9-%5 H ¥.33-31 [] user FrReference
O_I-"||||||| l!llll il —180_||||||||||!||||||||||||||
0. 1000. 2500, 0. 1000 . 2500
Res= 1,Buf= 0 [us] Res= 1,Buf= 0 [us]




GUN_Operation: TTF2.REALLREH
rel:onnect:‘l:DJ SYR Rate | Norm  Fast | Slow | Attributes |

SIMCON control BIS [ncl  Toroid 3GUN GUN
3.2 MW (diode ampl) (protects cold vacuum) 2. L
T = : ; r 0.56 nC Expert SIMCON
Pfwd SP + 3.200 -137 dg (diode phase) S%EIEJEN? ol
TEE TWW [
nnnna aa Feedforward IDUMP GUINRF | p.g1
PERMIT -
- [ »
Phase SP - 110.80 Feedback 1AcCt 0.4 | w LUDEJ -
Pulse Length °730 pon’t move the 650 750, 850 1000
ulse Leng Adaptive FF . - - :
+.129 l:luait ol Stable | gun screens nou! Res- 1,Buf-49227146 [ps]
Klystron Gun. Laser
HY (kv) Power Meter ‘ Interlock I | Yater | | Operation I Pulsectrl I
125.1
InterTocl Peak Measurement ansa a4 === bunch
i SetP + 58.55 + 1 trigger
Technical Interlock Pfor. 2.12 My vETY W s
gun iris 58.57 °C aaa aa
Kly. ready Prefl.  0.11 MY 56.60 °C Char e or +.0-80 nc
RF enabled cell 1 . v v
- - Pulse Length 120 us block laser
[Details [ rf1 pur detail | Rep Rate 5 Mt"c“:“f':e d';“;“; . |Temperatures|P reﬂ/Templ safety shutter open

Pfwd (diode)

Prf1 (diode)

Magnet

[Mw] vector sum amplitude
Pfud (phase) Prfl (phase) | main sol Encking | ripele | 30.
[i‘?]rt(kw” GUN Pforw. Ampl. [M'.\l]u GUN Prefl. Ampl. Anana a 25.
. .03 .
Solenoid +.292.2 292
0. L 0.025 ":::: : 20.
0.02 1 - —
a0, Bucking wv18-3 19 kly0_3: TTFZ.RF/LLRF/KLY3/
1, 0.015 san an
0.01 Dipole + 0. 0.00
2'] T¥FF TV
. 0.005
10. 0. GunTempHe]pl ‘ Vacuun |
0.4 LT ! ~0.0051 11 | | :
RN |0nn. 1000.  1200. n. 4nn. 1000. 1800. ILE2:VA G/ DNERUHE 2%
Res= 1,Buf= 5 [usec] Res= 1,Buf=1 [1]
*] GUN Pforw. Phase [1
180. 200.
f‘ E
100.+ U SR MR 100.+
60. £ kil Al i 50. £
20. + 0.
20 E -50. ¢
—60. ¢ -100. £
=004 =gt Puls HvV PS
-140. ¢ —200. £ (Modulator)
-180. | ! | ! | -250. ||\!| |||||||| [
RON. RNN._ 1000, 1200 n. 4ann. 1000. 1800. voltage (Klystron)125. Tke[l
Pes= 1 _Buf=5 [usec] Res= 1.Buf=10 [1] current (Klystrond B .5 a0

Mad b AKAA
analt et we (servers+ 122 wwl

Klystron 3

Move
Size

[y

74326, dem (1 7235, 1
1. 471 1,500 ]
| airc. | ACC_Modul X Close
|| 0. 5 Hide:
Copy.

-4, zdem [

< RF-GATE| )

-

16, 25

F_a

Filament PS

Technical Interlock
Water Circ Tunnel
FF enabled
Ely. ready

voltage 183.8 v
current 3.07 4

[+ .

oFF
contactor| | - |

| KL¥3 cha¢n | | KLY3 chain

| ADC || ADC Timer || Crate KLY3 |

grey (MHF-p)




ACCA56FSM_Operation: TTF2.RE/ALLRF.DSPFACCA_6/

ACCA56FSM_Operation: TTF2.RE/LLRE.DSPFACCA_ 6/

RF Operation: ACC4_6 == | RF Operation: ACC4_6
Size -
SP voltage Coupler SP voltage Coupler
Ass am ACC4 couplers IL ACC5 couple e ACC4 couplers IL ACCS couplers IL
+ 4.00 mv + 21.20 My
L 12345678 ark 12345678 % Close TETT W 1 3456?8? ark 12345678 ceark
= t
SP Phase rel. bean T53ht Hide SP Phase rel. bean o o
FY YV :|: EK ﬁﬁ;a 58 :l: E :l: E
;vélég Ubias Copy = lUbias bias
i i ' il il
RG] e Sy perve | s Sey e bean _Ficrad Lt MR = =l [ R
H' Hw'
X [ Feedforward X [ Feedforward
|:| Feedback FESET RF_Lahibit | RF_Inhibit E;gﬂ‘?g |E Feedback RESET RF_Inhibit | RF_Inhibit E;:’;‘?g
Loop Gain | Interlock | | | Gain ‘ Interlock | |
&n?a aa Toep phazz zrrer. = aa Loop phase arpor: RF St t.
+10.00 == RF Station v T
| VS & SP | ‘ DAC Output VS & SP DAC Output
Expert FSM Expert Expert FSM Expert
(| VECTOR . 5UM. AMPL [] VECTOR . 5UM.PHASE L] VECTUR-_SUM-AHPL L] VECTOR . SUM.PHASE
1e+05 ﬂ 180. '; —ZI 1e+05 :f.- ﬂ 180. ; Hh\
BO. 80.
6e+04 20t Ge+04 20.
d4e+04 -40_§ T, d4e+04 —-40.
2e+04 1 o~ -100. ¢ 2e+04 ¢ -100.
0_|'1‘|||||\|-|Twﬁ"|‘ﬁ—-—l-|||| -180. :|||||||||!|||||||||||||| 0_|'|||||| ||!|||||||||||||| —180. |||||||||!||||||||||||||
0. 1000, 2500, 0. 1000. 2500 . 0. 1000 . 2500. 0. 1000. 2500.
Res= 1,Buf= 0 [us] Res= 1,.Buf= 0 [us]l Res= 1,Buf= 0 [us] Res= 1,Buf= 0 [usl
ACC4 ACCS ACCH ACC4 ACCS ACCH
Pfor_C1 1.22 kWl Pfor_c2 0.61 kW Ffor_C1 0.61 kW Pfor_C1 154.4XkW Pfor_c2 142.24W Pfor_C1 333.25kW
Ptrans_C1 0.01 W | ptrans_c2 0.02 W |Ptrans_C1 0.01 W Ptrans_C1 2.76 W | Ptrans_c2 1.53 W |Ptrans_C1 4.46 W




erlock summary: TTF2.RE/

[y Morm  Fast | Slow i =N Move
Size |
RF Interlock Summary
ER GUN ACCT ACC2 ACC3 ACC4 ACCS ACCH /0
¥ Close A—
.1 | GUN operation || | ACC1 Operation || | #CC2/3 Operation | | | ACC4/5/6 Operation Hide ia
- Feedforward Feedforward Feedforward Feedforward Copy o
S |
r3 Feedback Feedback Feedback Feedback enah]i:
)
ar Flow 127.0 HeV 335.5 HeV 468.4 HeV
2 flow | Klystron 3 ||| Klystron 2 | | | Klystron 5 | [ oK | Klystron 4 | ok | Acc 1
remote remote HE f_i_l_l ]E
. [ | RF_Inhibit_Lock RF_Inhibit_Lock ‘
alive KLY3 ON RESET| | |[KL¥2 ON RESET Enable Premme | [ | Enable Profs ] p 439 *
ler Temp oy
ler flow 1% pressure
| Interlock Details| | |Interlock Details| | | Interlock Details | 1] Interlock Details || oo
Technmical Interlock Safety 1nt]|.;_| - : :Techn1ca1 Inter‘]uclk _— : :Techn1ca1 Inter"lu:u:k: T
RF_INHIBIT_LOCK RF_INHIBIT_LCCK -
‘ Kly. read Kly. read switch = = switch = - A ———
np 4 4 I:I Y 4 I:I MR [ IModuTator onz | HIEE [ TModuTator onz | He Fi11 1e
0 RF enabled |:| RF enabled | | Timing Klystrof [ Timing 0sP | | [ Timing Kiystron | | Timing DsP | Oas. o :
iller 125. 0kV 122.2 k¥ 127 KV 113 kv 1oy
'l}rsta] —Wﬂtl!l' —Water [antar interlock }— Pressure
t €1 €5 €1 €5 €1 ] €1 ] €1 ] 31.07 nb
S8 B § ||| HBHE HBHE HBiEH|| =
ter
Cryo Toa
iter |Interluck [)Eta-i]sl Couplers 1 Couplers 2 Couplers 3 Couplers 4 Couplers 5 Couplers b e
R Rack Sunnary Sunnar Sunnar Sumnar Sumnar Sunnary 36.1334 W
Fc 65.3093 Yat
39.4006 ¥
vac,Zaw : Yac,Zau : Yac,Zau Wac,Zau : Wac Cau Wac Cau
Vac.Cpl || wvac.cpl | [ vac.cpl Vac Cap Vac Cap Vac Cap
HY cryo Ll Hy Ll Hy HY Ll Hy HY
HY Ll ww L wy HY T HY
Ll cryo Ll cryo Cryo LI cryo Cryn |:
IL RESET | | TILRESET | || IL RESET || IL RESET || | IL RESET | | IL RESET | | IL RESET |




zusammengefasst

procedures Die Knopfe hier starten

Procedures keinen Prozess sondern

nur ein neues Fenster!

Startup / Shutdown Controlled Access (Z7)

If you want tu_upen the tunnel If someohe wants to I:_‘!IltE!l' the (Sleht man; wenn man
and break the interlock: z::::::ﬂu:::{i::huut breaking the d|e MaUS dl‘[]berbewegt)

Shut down machine Shut down machine
If you want to make a tunnel |:|
search and restart the machine: Afterwards. ..

Startup the machine Restart after controlled access

Miscellaneous

Yhat to document at the beginning To switch between FEL and bypass
and end of a shift: mode :

Shift documentation EYP-COLL-DUMP setup
Wavelength change




- Startup/Shutdown

procedure_linac_startup_ben

Startup the machine - part 1

. start and finish tunnel search

Startup

. request ‘Magnetfreigabe’ & remove grounding of the magnets (call BKR 3800)

- not applicable

. switch all magnets power supplies “on”

— use

magnet

FEL mode
— choose energy 445key!
— chose “set UND*
— push “send currents to target”
use button “cycling menu for FEL mode”
cycle: DIECOL to 77.6 A, DEDUMP to 34 A,
DBYP to zero field

Check if trim coils have been switched on! Trim coil

EYPASS mode
— choose energy 445kl
— choose “set BYP®
— push “send currents to target’
— use button “cycling menu for BYPASS mode”
— cycle: DIBYP to 77.6, DIDUMP to 34,
DEDUMP zero field,
s are automatically cycled

Toad nagnet reference files

S&R injector]

528 lirac [ ses dunp |

S&R collimator S&R undulator
and cycle cycle all magnets FEL mode

SER bypass
cycle all nagnets BYPASS mode

procedure_linac_shutdown: TTF2.MAGNETS//!

Shutdown procedure — before breaking the interlock

before Z2/10 you have to

Switch off Laser

ch off Feedbacl

Switch off Feedforvard

Th

stop flashlamps oh

while magnets are cycling, open all valves

especially verify the HASYLAR valves W0 & v3 CEITINNGELY | status vatves [ V0 valve |
“note: do this after cycling has finished grad SP grad SP grad sP grad sP
switch on RF, gun and 211 modules (Klystron 2 and 3 in the hall, others remotly) [EMECIRIEGE IEZOCEEE Set Gradient to 0 3.40 11 .47 18.40 9.35 1]

* Klystron 3 (gun): start/stop switch to start (charge switch off)

reset ol resets, charge switch on, dial up voltage to 1220 o0 T, Y, (KV) p TR TTIGPFIIARN 12506 kv

* Klpstron 2 (ACC1): start/stop switch to start (charge switch offleet wu (kv) CORCIIRGFFERRE 122.23 kv
1 step

request “Warnung geben’ and ’Strahlfreigabe’ (BKR 2600)

X Ramp down Modulator HV
reset all resets, charge switch on, dial up voltage to 122:

* klystron 4 and 5:

Switch modulatars on: 1. "RESET’ 2. "ON’ 3. ramp up HY m & m

[ .
113 gy

KLY# H down

122.25 kv

HLY2 HY down

25.07 Kk
—

— switch off Modulator

if neccessary

close the valves

CLOSE ALL Status Valves

Remove ’Strahlfreigabe’

tch OFF menu tch off a1l DIOD

Switch off magnets

Permissions

Magnetstromfreigabe l:l Strahlfreigabe I:l

Magnete enterdet |:|




ZZ/Restart

procedure_linac_shutdawn

Shutdown procedure - before breaking the interlock

before 72/10 you have to

Close AlttFe ] CI

Switch off Laser d
Hi

Switch off Feedback

Switch off Feedforvard
grad SP grad SP grad SP grad SP
set Gradient to 0 3.40
&, Voltage
4 28 kv 113 k

K1y
1

OFF—Hod

if neccessary

close the valves

Remove ’Strahlfreigabe’

switch OFF menu itch off all DICDE

Switch off magnets

onl

Permissions

Hagnetstronfreigabe l:l Hagnete enterdet |:| Strah1freigabe

procedure_linac_rf_on

Restart after ZZ

GUN RF ACC1 RF
Klystron 3 Klystron 2

Device

reset & switch on modulators

when FSis are running,
only ramp up HY

first set to 100 ramp up to 122
ranp up HY of all modulators then to 122

if HV does not ramp up,

check klystron panel 125.05 KV 122.23 kv

switch on feedforvard

ranp up fud pover

close feedback

Valves Open? Status Valves

If not - sinply open them one by one!
switch on laser beam

Pernissions

Magnetstronfreigabe l:l Magnete enterdet l:l

Startup after access

ACC2/3 RF ACC4/5/6 RF
Klystron 5 Klystron 4

vanp up to 11400  ranp up to 10200

ssasssa sssasas
+ 11400 + 10200

vevvTTY vrvrETy

128 KV 113 kv

Strahlfreigabe l:l




Gut & Bose bel der HF

+

| 1. Loop Phase

good

bad

[s]}%

v

Mitkopplung statt
Gegenkopplung:
HF lauft aus dem
Ruder—Spark!




Woran erkennt man das?

Verdachtig, wahrscheinlich Sattigung

tolerabel
ziemlich tUbel
gefahrlich




Vorsichtsmassnahmen

+

Niemals Klystron einschalten, wenn Feedbackloop
geschlossen ist
(Insbesondere kein Interlock-Reset)

Warten, bis Klystron-Spannung voll da ist

Erst Feedforward an, Kurven beobachten, dann
Feedback

Gain schrittweise erhohen — insbesondere, wenn
Einstellungen sich geandert haben konnten

Phasenscans maoglichst nicht bel geschlossener
Loop (wenn der Scanbereich gross ist)




Juenc

ACC_win2: TTF2.READCIACCT.PROBES

[My/ml Cavity 1 Probe Anpl. [=1 Cavity 1 P|  jove
25. 180. 79— -

Size

140. -

120. -

100 . - ¥ Close Alt+F4
BO . - Hide:

Copy

XG0 -
_180'| T T .

0. 400 . 8500, 1200. 1600, 2000, 0. 400 . 800 . 1200, 1600, 2000
Res=16.Buf=10 [us] Res=16.Buf=10 [ usl
Plot (spectrurms




Kryo

main_select

Magnets Diagnostics

Status FEL

Linac ”’ ACCZ .. ACCS | Accs .. pump [P ) '
overview :ssentials: TTF2.KRYO/!

m Cryogenics Highlights
—

Pressure ACC1: 31.23 mbar ACC2-5: 31.00 mbar

He fi11 Tevel ACC1: 43.9 % ACC2-5: 46.1 %

41.1 Watt 65.5 Watt LH 37.5 Watt

keep < BO W keep ¢ 200 W LH Keep < BO W

Cold Magnets enabled

1.8K losses latent heat

IIIIIIIIIII!IIIIIIIIIII!IIIIIIIIIII!IIIIIIIIIII!IIIIIIIIIII!IIIIIIIIIIII

10 h 12 h 14 h 16 h 18 h 20 h 22 h
8.10.07 8.10.07 §.10.07 §8.10.07 §8.10.07 §8.10.07 E.10.07




Zum Abschluss

+

m Kein Ubermut aber auch keine Angst!

— Im Prinzip ist das System durch das
technische Interlock geschutzt, aber man

muss das ja nicht unbedingt ausprobieren

— Abschalten per Interlock verhindert
unmittelbaren Schaden, belastet aber die
Komponenten unnotig

m Vor dem Wegfall der Strahlfreigabe
Hochspannung herunterfahren!
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Ruckselte von Modulator3
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Kly 4&5 Zugang + LLRF
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Klystron 4&5
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