Status of ANKA SKIT

E.Huttel for the Machine and THz Group

ANKA (Status) Report:
Building extension /New beamlines
New ,beamline’ for streak camera
Bunch by Bunch Feedback
Low alpha

Control-System
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Beam-Time-Calendar

AT

Karlsruhe Institute of Technology
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Yearly scheme:

Daily scheme:

4 x (10 weeks of operation 2 weeks shut down)
Monthly scheme:2 weeks user operation +
1 week machine physics and special user operation +
1 week user operation
2 injections per day with 1 h
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Operation-Statistics

AT

Karlsruhe Institute of Technology

4500
soon Lo 4500 h per year
3500 @13 GeY
§ anp 220 250 h at injection
g 0 450 h at 1.3 GeV
. 3800 h at 2.5 GeV
= 1000
500 3300 h for user operation
0 - - - 95% availability
2002 2003 2004 2005 2006 2007 2003 2008
4000
W expected
3300 T g gelisvered
§ 3000 2008: Less availability due to
§ 250 - e-gun vacuum leaks and
g — u Io_nger start-up time (SUL-
% 1500 | 1 wiggler-AL-vac.-chamber)
E 1000 - -
500 - - 2009: Less beam-time for
N | | | | | | | built up of IRIl and NANO
2002 2003 2004 2005 2006 2007 2005 2009 F ronten d
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Building Extension

North West (2011)
Image-Beamline++

|/

South West (2009)
Image-Beamline++
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AT

Karlsruhe Institute of Technology
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Karlsruhe Institute of Technology

New Beamline in Operation UVCD SKIT

Ultra-Violet-Circular-Dichroism
Old Daresbury CD12 beamline

Protein Research

Baffles (toroidal grating)
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CaF,  MgF, window slits ‘
Kerayabs,

o photoelastic modulator
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New Beamline in Operation: NANO

fluorescent screen

fluorescent screen slits

profile monitor filter | filter
fluorescent screen |

fluorescent screen

| slits
L]

el |

mirror

vertically collimat
(Pd & Rh coating )

multilayer monochromator AE/E=J8N
(Ni/B4C, Pd/B4C & Mo/B4C)
double crystal monochromator AE/E=10 % ==

ionisation
chamber

AT

Karlsruhe Institute of Technology

vertically collimating/focussing mirror #3 (Pd & Rh cOguues
horizontally collimating/focussing mirror #4 (Pd, Rh & 5i coating) @88

Surface =Science
Diffractometer for 500 kg load

For mounting growth chambers
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New Beamline for Streak Camera AT

Karlsruhe Institute of Technology

Get more flux compared to IR |
Independent of IR | use

radiation
profecfion wall

focussing mirror
quarz-window -

cooled plane mirror {f@\

plane mirror

focussing mirror
STREAK camera

o
il
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Synchronous Phase-shift

Pilot-bunch

Phase Shift in ps

Fuellung 3428: f_= 31.5kHz ]
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l,in mA

Bunch length [mm]:
Phase shift [ps/m]:

AT

Karlsruhe Institute of Technology

Fuellung 3430: f_= 6.8kHz |

Phase Shift in ps
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Pump-Probe at ANKA AT

Karlsruhe Institute of Technology

Anton Blech:
Excite/Pump Probe with fs laser
Probe with Synchrotron Radiation
Pump and Probe asynchron in phase
Study in time domain of ps

Storage ring operated in low alpha mode 1.6 GeV

s-Polarization
—— p-Polarization
60 nm
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Karlsruhe Institute of Technology

To Fight Multi-Bunch-Instability KIT
|

NN 1 g O N—— L
BES WU f L gila ik It 4L ! I £ | !

Thase -11.538 p=fTrigger

a0.0 nsidiv |Auto 2.248%
5.00 kS 10 GEis |[Edge Fositive
1= 1168973 s Ax= -55.2Nns
W= 116421 ps 1/AR= -18.12 MHz
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Bunch by Bunch Feedback -\g("

RF-Frontend
ITECH Bunch by Bunch

BPM Monopulsecomparator
4L7 C mixer [E
4( - phase
fr x 3
500 MHz
Kick
e Fine Delay
“ llsciloscope
!
‘ 20 W Amplifier
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Bunch by Bunch Setup -\3("

0° Ampl.Mod. 270° Phase Mod.

W |

|

|

|

.w\! 00° Phase Mod. !
| |

|

|

I

180° Ampl.Mod,| ===+

b 'V\;' et oV w A W Phase RF-Frontend has to be set for:

Ampl.Mod. for betatron damping,
Phase.Mod.for synchrotron damping.

Problem:Phase different for 0.5/ 2.5 GeV

Signal from BbB amplifier

Timing to be set for:

done with single bunch.

e-bunch and kicker pulse to be coincident,
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Instabilities

Vertical oscillations only

L 1° . . max arr:plitude o‘f sychrotr‘on tune, ?verageSI M aX . Syn Ch rotro n Am pl itu d e

AT

Karlsruhe Institute of Technology

Vertical and longitudinal oscillations
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Grow-Damp -\\J(IT

Feedback works at 2.5 GeV

Damping:
5 ms~1.4 104 turns

300

(user operation)
Problems at 0.5 GeV (Injection):
Phase RF Front-End

200

100

; D Long. Instabilities always present
= 100 Hz grow/damping oscillation
-200 . g
| Also found in low-alpha experiment
300 . CSR Bursting
a é 4 f i 10
turn # —
E 0.8
g().é
5
m 0.4
I-IJ 1
T o2
o
o 7 O{IJOO 20600 _a’O(I)(JO 4 060() 5 O(IJOO
Turn
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Electro Optical Sampling (CSR) -ﬂ("

Cooperation: KIT, TH Dortmond, TH Berlin, SLS
Phd Theses Nicole Hiller

Measure short e-bunch-length

B.Steffen,V.Schlott,F.Mller: DIPACO09

To Te grating &>
H IE\ CCD
optical | _I}L

fs laser

stretcher

fs laser pulse is stretched (gratings),
polarized, passing through elec.opt.crystal,
e-pulse is changing polarization,

laser pulse is analyzed, gives bunchlength
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Hot Electron Bolometer (CSR) ﬂ("

Hot ElectronBolometer: Vitali Judin diploma theses
Development: IMS & DLR
Spectral Range: 0.1-3 THz

Response Time: <160 ps
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Fast Orbit Oscillations AT

Karlsruhe Institute of Technology

Observe 10 Hz noise

Feasible with installed corrector PS?

Feasible with installed correctors??

Origin: roots pump 500 m away?
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1 1 1 1 1 1 1 1 1

0 1000 2000 3000 4000 5000 E000 7000 8000 3000 10
FFT
J.l. A 4 A Al LA L
n} a0 100 150 200 250 300 350 400 450 s00
h-Orbit [mm]

&

1 1 1 1 1 1 1 1 1
n} 1000 2000 3000 4000 5000 B000 7000 a000 9000 10000

! I J 4 A b J

o a0 100 150 200

18.EUr.SYN.LIGNT.S0UICes VWOorksnop
ELETTRA/Trieste
25.-26.11.2010

240 300 350 400 450 500




BPM Upgrade AT

Karlsruhe Institute of Technology

Present System: 40 BPM from Development from Julich
Multiplexed, um precision for slow acquisition
serial interface, (system is aging)

+ 2 BRILLIANCE

Upgrade: 20 BRILLANCE acquired,
use it in parallel to old system,
explore turn by turn and 10 kHz option,
replace all

WH . NLYOUR USERS DEMAND A STABLE ORBIT
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Control-System-Status -\l‘("

Software: ACS (COSYLAB)
unigue at ANKA less reliable after upgrade

PVSS (SIEMENS) for PLC
Process Visualization Software

Hardware: LONBUS (US: building control)
DAC, ADC, RS232 card (COSYLAB)

PLC-S7
PC (Controlroom) Client
ACS becomes less reliable! I
Being dependent from one manufacturer! _ )
Hardware is aging! PC (Storagering) Activator

A

A 4

LonNode+ADC/DAC/DIO
Enbedded in Power-Supply
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Control-System Plans AT

Karlsruhe Institute of Technology

Migrate from ACS

Go to PVSS/PLC/S7 if possible
done for RF, next vacuum

Next steps:

Evaluate EPICS/TANGO
integrate ITECH (BRILLIANCE),
then slow Power Supply,
then ramped Power Supply,
Which Hardware?
Preference for ‘off shelf’, NI?
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