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* Objectives & Key parameters
e Conversion of PETRA Il into PETRA Il
 Commissioning Results

e Summary
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Parameters:
- circumference: 2304 m

- energy: 6 GeV

- emittance: 1 nmrad
- emittance coup.: 1% (10 pmrad!)

- current: 100 (200) mA
- # bunches 40 / 960

- straight sections : 9
- undulators: 14
- undulator length: 2, 5, 10 (20) m

- supplement to X-FEL
- =» cost effective!
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New power supplles new control system new vacsystem,..
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Installation in old octants
_ _ Installation of refurbished dipoles
Installation of new water pipes Including vacuum chamber...

Installation of
Quadrupoles,
Sextupoles &
Vacuum chambers
Start: 19.11 ...

Installation finished middle
of 2008
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At the outer perimeter

. S preparation labs and
s S ) e ey 0y 1 SO - : .
=S infrastructure installations
| B Y are foreseen
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PETRA IIl will provide 9 straight sections
for insertion devices. 5 of them will be

equipped with 2 canted undulators each,
resulting in 14 independent beamlines
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1 *  The ring tunnel and the
e b il 1=+l Lexperimental floor are founded
- | | " 1 ~ on alm thick slab of concrete
e - to minimize vibrations. For
f = = + vibrational decoupling, the
20 m deep builiding superstructere rests
on 20 m long sleeved piles
A 4
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ﬁ Building of the concrete slab -E}/ES{
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New Experimental Hall

Middle of 2007

Middle of 2008 ...
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PETRA I
new experimental hall
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e angular offset:. 5mrad

e undulator length: 2 times  2m

* beam separation at shielding wall:  ~15cm

* = independent beam shutters and safety systems
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. Aufbau DBA Zelle (# 8) (%Y

2m Undulator (#10)
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ff Undulators .
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GEMEINSCHAFT Undula*or PU 1 - UndUIOTor‘ PU 8 & 9

——
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8 of 14 Undulators
have been installed
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f Optics & experimental hutches
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PETRAIll: £, =1 nmrad ‘o°

EEEEEEEEEE

g, =6nmrad @ 6 GeV
(PETRA Il low emittance lattice)

g, =4.5nmrad @ 6 GeV
(PETRA Il low emittance lattice & new octant)

el f(p &
Possibilities:

e designing new optics witaxisting magnet hardware (TME) (B)
 designing new optics withew magnet hardware

(FODO 90 ° shorter dipols) (C)
e designing new optics witkxisting magnet hardware and use

of damping wigglergA)
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PETRA Il :damping wiggler | ~e*
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£.4.5 - 1nmrac
Damping wiggler sections Collaboration with BINP

Damping wigglers
eB=15T
*A=02m
*h=0.025m

* L, =80m (2x40m)

30.09.2009 PETRAIII Balewski - MPE 16



0 ® -
DESY
<),

Damping Wigglers

\

HELMHOLTZ
GEMEINSCHAFT

~ A\

\w
8%
V'

7
i
7

=
_

H\\\\!

& s

v
N

Y

VT
|
!

SN

G

/A \V.”//A/////A//

N

i

NN

\
:

\»w\wmww\\wW\
.

11

1

L
BEIEL

/

Iron
yoke

Corrector
bolt

Side

A=A

» Modified hybrid structure

magnet

I
.mN,W
b-l
QIYE B
S 9 o @
tde
O o 0
S5 @
So0oo0o ©
n 55 ©
dd
VB C O
emmww,m
..%qumnlam
S S cC O o
ezo.mg
mhn” a2
o ¥ O % »
= @ o C
Y epC
d%kpeo
e|m,um6p
n_rbCCS N T
= S5 T 0
5 Yoo S . <
S »n S O aOC
o OOE S8 o
an = S5 T
c — 2 82
o o S
n 9 o o S
o 5 S 5
p"ascue
[ ] o .
S
S - —
oF .,
T O £
O S mm
25 Eg
N < 0
06z
ﬁ/ /F
NN
\0”7,0000000# =
Dbk n
= :
O
v %
\ @
g c 9
"nVUJ m%.

17

Balewski - MPE

PETRA I

30.09.2009



% Wiggler Section Eezai
440 kW @ 200 mAg_=36 keV
Opening angle: 5 mrad horizontal, 0.085 mrad vdrtica
— 92480 -
Long Absocrber Lumped Abscrber

BM Quaddipole Wiggler Reqular Absorber Aperfure Absorber

Quad Quad $
Wiggler Absorber AID QBNZ QN Al B SR-absorter A12

P=73.HD kW

|= 0.8 m; =6 m:; P= 120 kW
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Both sections completely installed.
All wigglers moved Iin
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6 m long Absorber
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Stored beam 23

Beam was stored on April 13 (one bunch with 20 pAi.e. about 10 ° e+)
RF — phase right and orbit empirically corrected in the new octant

HELMHOLTZ
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1, 5%

e First Light on April 30

First light on April 30: _
*Undulator PU 9 (OL 142m) _Screen monitorat 17.5m

Single bunch 0.5 mA SmEx a8 0aGe+ri n ba

*Gap closed to 10 mm (foreseen 9.5)

*No effect on machine (orbit / tune)

*Beam centred with horizontal and vertical
Bumps

*Power up to 8W

752 430X BEPP 2/8 100% GS2EEKB[3ISISEKE  2009-04-30] 15:22447

Picture at screen monitor at 28 m
With corrections Screen monitor at 28m

TS2x 480 x BEPP 1112 100% ISZ.E6KB[3S354KB  2009-04-3015:34:20
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PETRA IlI
current limitations

e Multibunch instabllities are a problem:

SituationPETRA 11
longitudinal horizontal | vertical
L res (MA) 7 6 6
1/t (Hz) 35 50 60
Z 3.6 MQ 45 MQ/m 54 MQ/m

LY
DESY

PETRA IIl: 12 instead of 16 cav. & larger long. (radiatioajping

— power ful broadband (BW2 60M Hz) feedback neccessary

30.09.2009

PETRA I

Balewski - MPE
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K Status

HELMHOLTZ MUItibunCh FeedbaCk

GEMEINSCHAFT

* Installation complete
« Electronics housed in special climatized huts

« PETRA Il MB-Feedback reinstalled to ease
commisioning
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Orbit stabllity goal

€= 1nmrad coupling 1%

LY
DESY

Low [3 insertion

High (3 insertion

B(m) | o(um) | Amplification | B(m) | o(um) | Amplification
factor factor
Horizontal 1.19 |34.6 |17.25 19.84 | 141 70.24
Vertical 40 |6.3 34.08 2.37 |4.9 26.20
Stab. Requirement 0.1* o
—Sub micron orbit stability !!
30.09.2009 PETRA Il Balewski - MPE 28
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HELMHOLTZ Status orbit feedback

e air coils installed in tunnel
e installation of electronics in climatized huts
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Qrb_lt stability EE.SJ
oL reliminary results) 7
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Petrad OrbitKorre
Datei Darstellung Optionen Hilfe Last Update: 250809 133507

B

Drucken Y-Achse Marker Optionen Farben

- Micrometer scale!!

Horizontaler Orbit

Bl Petral OrbitKos E)E
Datei Darstellung Optionen Hilfe Last Update: 2510000 13,3447

[ vertikaler Orbit

DrIlcken Y-Achse Marker Optionen Farben

[ [7] Horizontaler Orbit
Drucken Y-Achse Marker Optionen Farben

Message From Ip ta blrxppecon0é on 25,09, 2009 13:3
‘four printjob has finished printing on petralog
Prinkservice was braught ta wou by group IT using SA|

P.5.: If you feel that this message is annoying send ar
print. service@desy.de

D Vertikaler Orbit

(- o Drucken Y-Achse Marker Optionen Farben
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Summary Pov
Parameter Design Achieved
Energy (GeV) 6 6
g, (nm rad) 1 1
€, (pm rad) 10 <50
Current (mA) 100 67
Orbit stability 10% of beam Work In

size progress
# undulators 14 8

10 more weeks for commissioning until December 21-s

User operation starting in February next year
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Thank you for your
Attention!
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