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System Test at STF : purpose

(1) Continuous experience on cavity and cryomodaule;
fabrication, surface process, assembly, installation.

(2) Beam performance development;
LLRF control, orbit, optics, instrumentation, RFgun.

(3) Man-power bringing-up;
SCRF, LLRF, instrumentation, beam operation.



System Test at STF : configuration

Electron source : beam generation with ILC-like bunch structure
Cs2Te-Photo-cathode RFgun with L-band Cu-cavity, powered by 5MW klystron

Capture cryomodule : boost energy for following acceleration

Two Superconducting 9-cell cavities in short cryomodule, powered by DRFS klystron

ILC-like cryomodule : ILC-like cryomodule demonstration

CM-1: Eight SC 9-cell cavities in ILC cryomodule

CM-2a : Four SC 9-cell cavities in half-size ILC cryomodule (MHI cavities)
CM-2b : Four SC 9-cell cavities in half-size ILC cryomodule (KEK cavities, others)
CM-3a : under discussion

CM-3b : under discussion



STF Accelerator Plan (2012- 2015)

STF Phase-2 Injector part (Quantum Beam Experiment)
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STF Accelerator (Quantum-Beam Experiment)

STF accelerator was constructed Collision point AN "' ||
- r i
in Feb. 2012 Capture cryomodule II

For High-flux X-ray generation by inverse Compton scattering
by 10mA electron beam (40MeV, 1Tms, 5H z)
and Laser accumulator by 4 mirror resonator
with head-on collision of beam and laser !

Target flux: 1.3 x 100 photons/sec 1%bandw ot
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Photocathode RF gun

2012 Fall run : September to December
Target : High-flux X-ray generation,
Various accelerator study




Plan of X-ray generation by Inverse-compton scattering

4-mirror laser accumulation, head-on collision with e-beam  40mev, head-on collision
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STF Beam Parameters

Quantum-Beam STF Phase2 Accelerator
Accelerator

Pulse length 1ms 0.9ms

Repetition rate 5Hz 5Hz

Bunch Spacing 6.15ns (162.5MHz) 369.27ns (2.708 MHz)
Number of bunch/pulse 162500 2437

Bunch charge 62pC 3.2nC

Total charge /pulse 10,000nC 7,798nC

Beam current 10mA 8.7mA
Bunch length 12ps(Laser, FWHM) 10ps(Laser, FWHM)
Max. beam energy 40MeV 21.5MeV

Beam power 2.0kW (40MeV beam) 0.8kW (21.5MeV beam)




Achieved Long bunch train generation and acceleration

1ms bunch train extraction from RF-gun Beam acceleration by Capture Cryomodule

Beam on gate

. BPM signal . .

A T

BPM signal

@ 5.00mve \.zloov;;sgg 200us ?(A)onosljnsls ‘m‘ IVW"IEIUUV};ZSSUUMS H?u‘fcuglaﬁﬁts ‘m‘
1ms flat Beam extraction from RF-gun 1ms Beam acceleration with 1ms traln (15pC/bunch)
(RF feedback ON) 03.22.2012 (Gun/SCRF RF feedback ON) 06.08.2012

2.5mA

* ILC(TDR) : 5.8mA beam current, 0.727ms train length
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Minimum beam size@WM-PRM-05

Achieved beam performance (2)
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October 2012

Sun Mon  Tue * Wed Thu Fri Sat
1 2 3 ¢ ° i
cool-down Collision tuning
<> € »
7 B 9 10 " ' b
cool-down Compton collision
«—> ¢ >

14 18 16 17 18 19 20

cool-down  Accelerator study (HOM-BPM, LLRF etc)
<> € - - >

LCWS

cool-down Compton collision
«—> € >

28 29 30 31

cool-down  Accelerator study (HOM-BPM, LLRF etc) |
« > € > ;

STF Operatlon Target: Accelerator tuning and machine study
fa" 2012 Preparation for High flux X-ray generation



November 2012

Sun Mon Tue 2 Wed Thu Fri Sat

28 29 30 3 1 2 3

Accelerator study (HOM-BPM; etc)
< - >

4 5

ﬁTTC meeting ! ’ ’ b
cool-down LLRF study
<—> € >
11 12 13 14 18 e "
cool-down Compton collision
«—> € - >
18 19 20 21 2 2 2
cool-down Compton collision
«—> € - >
25 26 27 2 & %
cool-down Compton collision |
—> = »

Target: High flux X-ray generation



_Dece_mber 3012 -

| Sun Mon Tue 2 Wed Thu Fri Sat
2 2 4 AAA &ccelerat ®rati d
QB sumpasium P ccelerator op)ra ion cours
cool-down Accelerator study (LLRF, cavity, RF-gun)
N Cd )
cool-down L Accelerator study (LLRF, cavity, RF-gun)
cook-down Accelerator study (LLRF, cavity, RF-gun)
23 24 25 26 27 End of Operation
Dec. 21, 2012

Accelerator Study: 10mA beam acceleration. high gradient operation, etc
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4 mirror laser accumulator is under preparation

2012/Sep/28 H. Shimizu

Laser accumulation was confirmed.
Phase-lock to accelerator reference,
Laser intensity increase is on a way.

14



Screen monitor images at collision point;

Spatial alignment of electron beam and lase
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Status of Superconducting Cavities

(1) STF cryomodule CM-1 cavities are;

MHI-014

MHI-015:
MHI-016:
MHI-017:

> MHI-018:
MHI-019:

> MHI-020:
MHI-021:
MHI-022:

: 3-rd VT:36MV/m (finished)
4-th VT: 35.7MV/m(finished)
2-nd VT:34MV/m (finished)
1-st VT: 38MV/m (finished)
3-rd VT: 30MV/m

2-nd VT: 37MV/m(finished)
2-nd VT: 28.5MV/m

1-st VT: 38.9MV/m (finished)
2-nd VT: 35.8MV/m(finished)

(2) New bender/KEK cavities;
TOS-02(w/o HOM): 1-st VT: 31.2MV/m, 2-nd VT:32.7MV/m
HIT-02(with HOM): 1-st VT: 35.2MV/m, 2-nd VT:40.9MV/m, 3-rd VT:33MV/m
KEK-00(w/o HOM): 1-st VT: 26MV/m, 2-nd VT:29MV/m, 3-rd VT:24MV/m,

4-th:20MV/m

KEK-01(with HOM): under fabrication

All recent 9 cavities were
within 35MV/m +/- 20%(TDR)
(will be installed to CM-1)

MHI-018 and 020 will be processed
one more cycle

16

2012.10.12: Hayano



ILC design cryomodule : CM-1

The fabrication started in this month.

Will be completed till June, 2013.

Will be installed in tunnel till December, 2013.
Will be beam operation on February, 2014.

4175 4175

! 7955 |

8 Cavities + dummy quad
4 cavities : slide-jack tuner in center
4 cavities : slide-jack tuner in end
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STF phase 2

CM-1 cryomodule

STF Phase-2 Accelerator Plan

Cold Box-1 Cold Box-2
1

I
T

/ \ /’ i Y
t ) \ )

N Capture
- \ Cryomodule
Photo-cathode RFgun ==
) 544MeV beam

.M,J 2 :f: ¥
40MeV beam +— %
beam dump
E- =
800kW DRFS klyst Q
stron
Y = ] ]

DC HV PS
5MW #2 RF power station Mod. anode PS 10MW MBK #3 RF power station 10172012 H. Hayano

Cryomodule: CM-1 is ILC cryomodule,
CM-2a, CM-2b, .... will be half-size cryomodule
utilizing existing infra-structure

Half-size cryomodule can be assembled in parallel to CM-1 beam operation.
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STF phase2.0 accelerator :Tunnel Layout

STF Phase-2
Tunnel plan . ]
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198,500 / L L

= -~ l, = /, o 7 ,r; 7 / 7/
® @ ®@ / © ‘»’>/ @/ ’}h) / / CM-1 assembly area
| +esr.rr.Capture Cryomodule CM CM2a / CM3a

, 3 33mx 5m
CM2b CM3b V10 H. Hayano, 10/22/2012

Use blue-area for CM-1 assembly in 2013,
Later on, CM-2a, CM-2b, ..., assembly will be done in surface facility.
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STF phase2.0 Cryomodule assembly in tunnel

PEMELEE 33m
Connected in local-cleanroom
GRPZRL FIFTHL

AZRABEIIRVES A RBABETRYES
= o= =
R e L e b | e

4 cavities 4 cavities

‘ 32900

HSAF AN ERETS Cold-mass insertion into cryostat

I-IRRRELSAFRYYIAITRYTIFS.

=l el —
@H@@H@QQQHJI I I I

ISAFED 12— N OBBEMEBRNORBEBEL v EXED vy FDANT,

07012010 Hayano
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RF power distribution for STF cryomodules

Use of ILC-type power distribution

SLAC/DTI Marx Modulator

MBK is powered by Marx Modulator




STF future Plans

CY2011 | CY2012 CY2013 CY2014 CY2015 CY2016

— | | Beam operation

Construction of | ] Phase2 Injector part
STF phase2 inject (Quantum-Beam)
I Crquodule construction
Phase2 CM-1 construction Mion 1st Cryomodul

P —

! I I Cryomodule conlstruction |
Phase2 CM-2a construction operation 2nd Cryomodule

STF phase-2

! | | Cryomodule confstruction 3rd Cryomodule

L Phase2 CM-2b construction J‘ oiera#on
- ' CM-3a J

- -3 J

Cavity Fabrication Facility CFF readw proddct; W%

L Startup of facility

|

} KEK EBW in operation
< > < > =t
1st cavity 2"d cavity 3 E ath I I I 22




End of slide
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