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SPX Goals

~ 1 ps pulses

Energy tunability

Flux comparable to 100 ps
High repetition rate

No impact on emittance
Current Stability




Goals and Constraints

X-ray pulse length below 4ps.

Must have 1KHz rep. rate for source to be scientifically useful.
Hybrid fill pattern only (chirp applied to 16mA bunch).

Phase | - provide initial capability

— —‘Few’ picoseconds x-ray pulse length, 120Hz rep rate.
Phase I

— —(a) Increase rep. rate to 1KHz (new klystron and modulator)
— — (b) Reduce x-ray pulse length to ~1ps (long ID straight)




Short-pulse generation with rf deflection?
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SPX Functional Diagram

‘ i DRAFT
u Ional Liagram LA
05-04-2007
Seclor g Sedlor 7
B Straighl Seclion . a Stvaight Section PR
= - 1 = Sicie: by
o LI |
5 Cavity Caniny N 5F Cavity Capiy
T =1 a2 ) Uinculator =3
Eair ) . L] Gaten =
Wate wave . el
L 1 * " " ]
P L |LLAF Dased Loss LU et Laop Prame L o L Liss
Sy Saorimal s [ T { [ E
Ll i & ]
LLRAF Poar: Lf Ly - - = -
Zoninols
Fimbarw ey
T -
L] ¢.¢
+ LLFF *'gg,l;";;' T = Higtiror o e
ot S T ¥ £ Fram=
P Trig b S8 Trigee b S5 . AP
L L] = Naddaorr A
£
o B = -le__ - o . Diagre iz
Tirrirg; RF - -8 Spvemd [CECNERRE Y TR
J [ ] Trzger — Y Svsiemad =]
. . - “._;l;r 1-:_ S
Prose Sl RNS e Syen (b Foor
=51 G b T ™ pLLvcxa FF ol S
: - o o o e —:_ulzi"'_'
- | gt "_L'::C s From
e E F e R =4y ]
= B3 WH [E ! v o= b ] =
-.‘:-II.'."".,"'_'A.:I = Bl pn e ] . .-.,—.l'l'rFFI Ceapce
Fiwr : ™™ Srmmg 1
Ferodiel Staica - = -
. .i.-E-F'_._: - _‘___"*’__“?‘_ T Thgres
rreme SR e, o] Jeamrn} == e
Dabliced — f ! £ - ] Taci
v | I ek t—a o '
—_— e —p— i -_——_= = = == -m'l_ﬂ" ‘_;_r!__. [} " IFF infeid Bddingh
Trarsraimer @ = BT ] ! e e rep e g BF !
s o - | o vy B Smeag By . [}
1 8 k) 1 O W Turrs [ormpssashs ¥
i il AF S = - R
Bl s BT =7 Functona | Ciagram .
| =  ——— ¥

Argonne

NATIONAL LABORATORY




Project Schedule

M 4/2008 Install 2 unpowered cavities in S7
B 9/2008 Install remaining systems and begin comissioning




Tolerances

B Table 1: Tolerances for Crab Cavities Assuming 4 MV Limit for Long-Straight Case

Case Phase Voltage
Deg %
Static/Slow LS 1 kHz 0.075 0.15
(Uncorrelated)
Static/Slow SS 120 Hz 0.22 0.39

(Uncorrelated)

Pulse-to-Pulse 0.8 1

Ref: Tolerances for Pulsed Crab Cavities in a Single Straight Section
OAG-TN-2006-051
Michael Borland—10/16/2006

Note:

From ILC RDR: Stability at the point of RF measurement and control has to be ~10 picoseconds. The more

demanding bunch compressors require a short-term stability of ~100 femtoseconds
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Timing/Phase Reference
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Phase Stabilized Link with Interlock
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Timing/RF references
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Initial Results

W 2815 MHz PLL testing
B Computed 2815 MHz VCXO RMS Jitter from Vendor supplied data

— ~90 femtoseconds (10 Hz to 270 kHz) (0.09 degrees @ 2815 MHz)
B Crude Measurement

— 770 femtoseconds (0.5 Hz to 4 GHz) Agilent 54854A DSO, 4 GHz, 20
GSal/s (Corrected for reference and DSO |jitter)

B Computed
— 595 Femtoseconds (10 Hz to 4 GHz)




Status

B Most components ordered and received
— All VCXOs
— Most Optical Components

B Revised PLL board in fabrication

B Prototype Timing Board in Test

M Fiber Link in detailed design
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