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PITZ Second High Energy Dispersive Arm (HEDA2) or DISP3 M‘

= LABORATOIRE

== DE L'ACCELERATEUR

Photo Injector [ LI N EXA I RE
Test Facility JN

Measurements @ HEDA?2

e Momentum and momentum distribution
for maximum momentum of 40 MeV/c

» Longitudinal phase space for slice
momentum spread down to 1 keV/c (gun
and booster on-crest phases) by using
combination of a dipole magnet and

— an RF-deflecting cavity with a
beam monitor screen

« Transverse slice emittance in vertical
plane at off-crest booster phases (large
momentum spread)

— the horizontal slice emittance
measurement at HEDA1

Main components in HEDA2

3 Dipole magnets 3 Quadrupole magnets
2 Screen Stations 1 Kicker magnet
3 BPMs 21CTs
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Installation of HEDA2 ZNL

Photo Injector
Test Facility

Zeuthen

I N E A I
DISP3.D1
il e beam
DISP3.D3 é £ gl -
beam dump A .'4': ] /T AP
| A ® [ Z/ —
" ' 1, DISP3.Scr1
ﬁ/ i (long. phase space meas.)

=[| /N

: DISP3.D2
i/

DISP3.Scr2
(vertical slice emittance meas.)

Installation of components almost finish except
— kicker magnet, TV & streak readouts

Design of TV readouts are available, ordering & construction are on-going
Design of kicker magnet is on-going

Cabling and electronic works (on-going)
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Beam Zize Calculations along HEDA?2 Section M‘
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Photo Injector
Test Facility

Zeuthen

Beara Dump
entrance

| HIGH2Q! Wire
| BPM DISP3D3 Sweeper HIGH2Sex2 pgpapHIGH2Q2  EMSY3  Scanver

1n
8
Dlspa,Sczz\—%A
T\

BPM A,

PST.Scrd

100

—— X, dipole Beam size study along the dispersive section to define:

e 80 1 &Y, dipole » dipoles’ gap width: 60 mm
£ 5 X RE-deflector * sizes of screens
.aua 60 | —o—Y, RF-deflector * sizes of vgcuum tube: 100 mm diameter
7 + aperture size of other components
g 40 . . .
Q * Transverse beam size after the exit of DISP3.D2 dipole can be
= 20 1 controlled by using DISP3.Q1
0

position

Simulated beam size at different locations along HEDAZ2 (on-crest condition)
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Photo Injector
Test Facility

Zeuthen

Construction of dipoles and vacuum chamber incl.

magnetic field measurement @ Danfysik

ITZ Dipole Magnets (DISP3.D1, DISP3.D2, DISP3.D3)

LABORA RE
DE ‘ACCE RATE R
! N EAIR

~
l"h

dipole bending radius bending angle Entrance wedge exit wedge Gap width max. power max. meas. field meas. effective
(mm) ©) ©) ©) (mm) supply (T) length (mm)
current (A)
D1 600 60 0 0 60 120 0.256 0.626
D2 400 -120 0 +9 60 120 0.368 0.832
D3 400 60 0 0 60 +20 0.374 0.416

S. Rimjaem
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PITZ Dipoles’ field along HEDA?2 M‘

euthen

Photo Injector
Test Facility JN

Dipole field (T)

ICT

0.4

0.3

0.2 1

0.1

1 2 3 4
Longitudinal position along HEDAZ2 section (m)

BPM ——— Screen station (center)

« Effect of dipole fields at DISP3.ICT1, DISP3.Scr2, and HIGH2.BPM1 is needed to be study.
— especially for vertical slice emittance measurement at DISP3.Scr2
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Zeuthen

04

Excitation Curves of Dipole Magnets

| > B =1(l) > pc = f(B) < How to calibrate Bvs.| & pcvs.B

Hysteresis for DISP3.D1

0.3
0.2
0.1

-0.1
-0.2
-0.3

magnetic field (T)
o

04 Lon

excitation current (A)

magnetic field (T)

0.4

Hysteresis for DISP3.D2

0.3
0.2
0.1

-0.1
-0.2
-0.3

-0.4

excitation current (A)

magnetic field (T)

04
0.3
0.2
0.1

-0.1
-0.2
-0.3

-04

Hysteresis for DISP3.D3

excitation current (A)

Momentum calculation from simulation of an electron through the re-sampling of measured magnetic field (K. Kusoljariyakul)

pc vs. B (DISP3.D1)

—O— linear fit
A quadratic fit

S. Rimjaem

-0.3 -0.2 -0.1 0
magnetic field (T)

pcvs. B (DISP3.D2)

—O— linear fit
A quadratic fit

-0.3 -0.2 -0.1
magnetic field (T)
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pc vs. B (DISP3.D3)

—O—linear fit
A quadratic fit

o
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Photo Injector
Test Facility

Zeuthen

B vs. | Calibration: Example of Fittings

DISP3.D1

600 [
400 F

200 F

200 [

dp (keV/c)

-400 [
600 [

800 [

P1+exp 3 variables

P1+exp 4 variables

-1000 ©

-7.0x10°

-7.2x10° -

-7.4x10° —

x (m) on SCR1

-7.6x10° —

-15 -12 -9
excitation current (A)
DISP3.D1
A
A
A A A A
[ ]
L ]
° °

A

linear fit
quadratic fit

-7.8x10°®
0

S. Rimjaem

T T T 1T ™1
0.04 0.08 012 0.16
B, (T)

L
02 024

DISP3.D1

100
80 f
60 |
40 F
20

dp (keV/c)
o

20 F )
40 f
60
80 f

100 B

P1+exp 4 variables

50
45
40
35
30
25
g 20
15
10
5
0

(MeV)

-18 -15 -12 -9 -6 -3
excitation current (A)

pc vs. | (DISP3.D1)

—O0—P9 (Bvs.l)+P1(pcvs.B)

21 18 -15
excitatiion current (1)
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12 9 -6 -3 0

B(I)=a,+al +a,l*+a,l,+a,l"

5 6 7 8 9
+a1°+agl” +a,1" +a41" + a4l

a(l —b)

—c/(1-b)?

B(1) =

d+e

P1+exp 4 variables
P1+exp 3 variables — d =1

Momentum and momentum
spread measurements using

MAMA

*B =1(I)

» Matrix transportation
approximation

(Reference: K. Kusoljariyakul)
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PITZ Long Pulse Train Operation M‘

c LABORATOIRE

= DE L'ACCELERATEUR

Photo Injector [ LI N EXA I RE
Test Facility JN

beam dump for 40 MeV/c beam with long pulse trains

for beam power ~3 kW (cooling is needed)
» pump and flanges should be outside concrete block
* rough configurations and dimensions are foreseen (e.g. beam dump for BC1 in FLASH beam line)

1. Al-block beam dump (300 mm long)
2. Lead shielding (5 mm thick around Al-block)
3. Concrete block (69 mm thick from center)

e-beam
58m 17.3m
sweeper wire tomography matching  RF-deflector  wire EMSY2 EMSY1 booster gun
scanner | i i i ;
. JI module section cavity scanner  dipole cavity
dipole dipold F= T X
: X ] l‘/ } ‘—/L| HE E/" |'H'| |7L| )'H'l H;| I-H-l |7§| 'H—E'L L)L BR LR
| (o] oY E = o or ET X T EE E
EMSY3 N/
solenoids
D
dipole Symbols: Jfo /v OR-[YAG-screen [ Quadiupole i) Emittance
1 || Measurement System
BPM | o) 0 . FC / Beam dump ['/5
H E DA 2 T (O Cherenkov radiator
: Slit / Collimator ﬂ Steering dipole |:| Kicker magnet Slreck camera readout
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Dipole Magnets: Binding Current |, I,, |5

LABORATOIRE
DE L'ACCELERATEUR
Photo Injector LI N EXA I RE
Test Facility
1. Simulate momentum as a function of measured magnetic field: pc = f(B,), pc = f(B,), cp = f(B;)
pc vs. B (DISP3.D1) pc vs. B (DISP3.D2) pcvs. B (DISP3.D3)
50 [ 50 ¢ 50
45 E —O- linear fit 45 E —O-— linear fit 45 ¢ —O-—linear fit
40 £ 4 quadratic fit 40 _ A quadratic fit 40 E A quadratic fit
35 F 35 F 35
S0 ¢ S 30 ¢ S0k
=25 ¢ =225 S25F
220 820 f 820 ¢
15 . 15 F 15 ¢
10 F 10 F 10 §
5 ¢ 5F 5 F
0 B v v v Y S ® o J S S S S ST SRS
04 0.3 0.2 0.1 0 0.4 03 0.2 0.1 0 0.4 0.3 0.2 0.1 0
magnetic field (T) magnetic field (T) magnetic field (T)
2. Calculate field of D2 and D3 as a function of field of D1: B,, B, =f(B,), B; = f(B,)
— check position of electron on screens or BPM
\ DISP3.D1 5ISP3D1+DISP303 DISP3.D1+DISP3.D2+DISP3.D3
7.0x10° A . . 4
a 2.904x10" 1 7.60x10 N
A A A N
A At | A
. A 4 2.900x10% . 4 N
7.2x10° a © n
1 L a 4|
& oy 2.896x10* - N b 875810
O o A P ©
2 a0 3 1 ° >
c o _|
5 -74x10 e o o * ° < 2.892x10°% | A &
= e’ E 1 * . ¢ 5 e % o
= A —
* * 2.888x10* —| “ E7.56x10" o ©® ¢ .
~ 6 _ | x
7.6x10 1 ® linear fit ]
4 quadratic fit 2.884x10% ® linear fit ® linearfit
| 4 quadratic fit ® 4 quadratic fit
v A
-7.8x10° — T T T T T T T 2.880x10* ——— 7.54x10 — T 7T |
0 0.04 008 012 0.16 02 024 0 0.04 008 012 016 02 024 0 0.04 008 012 016 02 024
B, (T) B, (T) B, (T)

3. Calculate currents from excitation curves (B vs. I): 1, |, = f(l,), I, = f(I,)
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Photo Injector
Test Facility

% pitz_magnets_dipole: PITZ.CA/MAGNETS//

PITZ dipole magnets

16
ieo.ooool™* P 0| - sooolt" P o
3.5000 -Reset

DON'T FORGET: degauss dipoles

Manually set
current to
DISP3.D1

& SRR : _
DISP3.D2 vvv  vvYs . |2 _f(ll)
&
DISP3.D3

GUI & Control of Dipole Magnets M‘

How to?
1. Set |, and |; automatically when given I,
(work in magnet server)

2. Push button to set |, and | after given |,
(can be set by Perl Script in GUI similar to “set
bucking solenoid current”)

DISP3.D1

DISP3.D3

S. Rimjaem PITZ Physics Seminar (December 8, 2011) 11



PITZ Quadrupole in Dispersive Section: DISP3.Q1 totlot

Magnetic field gradient > ( [T /m] — I;g‘]

then
=3
m
~
3
o
m
X
o3
A m
c
mxm

Parameter Values
max. power supply current t16 A
max. power supply voltage 10V
operating voltage 7.2V
gradient at max. current 1.93 T/m

temperature rising at max. gradient | 21°C

effective length at max. current 224.93 mm

yoke length 200 mm

magnet length (yoke + coils) 280 mm

aperture (bore) radius 40 mm DISP3.Q1 GUI and Control

homogenous region Ag/g < 5% X =425 mm 44

outer diameter 278 mm DISP3.Quad 16.0000 on
number of turn 80 turn PN T

max. ampere-turns (NI) 1328 A-turns t' vg - gggg 0.00000 A

total weight 80 kg PITZPS1-26 -16.0000 Reset

S. Rimjaem PITZ Physics Seminar (December 8, 2011) 12
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PITZ Quadrupolein Straight Section:

Magnetic field gradient:

then

HIGH 2.Q1: g[T /m] = 0.6465* 1 +0.9576
HIGH 2.Q1: g[T /m] = 0.6249*| +0.9132

Parameter Values
max. power supply current t10A
max. power supply voltage 12V
gradient at max. current (I = 10 A) Q1:7.48 T/m
Q2:7.41 T/m
temperature rising at max. gradient | Q1: 12.9°C
(1=10.2A) Q2: 15.1°C
effective length at max. current Q1:43.07 mm
Q2: 43.07 mm
magnet length (yoke + coils) 63 mm
aperture (bore) radius 20 mm HIGH2.Q1, HIGH2.Q2 GUI and Control
homogenous region Ag/g < ... % X==....mm 39 40
outer diameter 278.3 mm HIGH2.01 100000 PFFPY RIGH2/02 1. ooon PFEPYT
7£:§§§§0: n.nu%uu A 6 3 z-:ozét:)o:é 0.0;‘1]00 A 2
PITZPS2:23 10. 0000 PITZPS2-24 -10.0000 Resst

S. Rimjaem PITZ Physics Seminar (December 8, 2011) 13



First Screen Stations: DISP3.Scrl M‘

Photo Injector I N E A [
Test Facility
Screen arrangements and specifications Status:
_ _ _ + TV system design finished
elsitznee actual area active area thickness | orientation * Installation of TV system
component after D1 exit to beam .- .
) (mm x mm) [ (mm x mm) (mm) axis (°) components finished except optical
mirrors, lens and cameras (mirrors
Aerogel screen 649 80x 18 78x 16 5 +90 will be installed after the exchange of
Si-mirror 699 90 x 22 0.1 +35.7 _—
Si-mirror of YAG screen)
Slit opening 649 30 x 60 30 x 60 10 +90
OTR for streak 699 120 x 50 115 x 50 0.1 -45
OTR for TV 699 120 x 60 115 x 60 0.1 +45
YAG screen 649 95 x 60 76 x 60 0.1 +90
Si-mirror 699 120 x 60 115 x 60 0.1 +45

AXMO linear stage
Aerogel box
pre-pumping port

DN160 bellows
(500mm stroke)

: 4 Streak

Aerogel box pre-pump port

Support tube

Aerogel box 75 /s diode
= b , P ion pumps
Copper slit s 3, /- Ny Beam

OTR for streak
OTR for TV

YAG

S. Rimjaem PITZ Physics Seminar (December 8, 2011) 14



PITZ

Photo Injector [
Test Facility JN

then

OTR-screen —_—
1 beamn

DISP3.Scrl TV System

Requirement for measurement of
momentum spread down to 1 keV/c :

— need to be able to measure the slice beam
size of ~80-100 um (full) or ~20-25 um (rms)

YAG-screen
beam
e Yl TV System components:
%QJ » 2 Prosilica GC-1350 cameras
viewpert * YAG: fixed angle camera
d2 « OTR: movable angle camera
movablemimort__b_ 43 d1 ) 2 IenseS:
»—>| CCD « f80: whole screen
 OTRcamera « full resolution: 60.8 um
. with tilted angle possibility o 2X2 binning: 121 6 H-m
« f200: part of the beam
 full resolution: 17.6 um
| * 2x2 binning: 35.3 um
en * 2 resolution grids
* 1 movable mirror
YAG camera o 1 ring Iamp
Scheinflug arrangements: CCD camera are tilted w.r.t. the light of
sight, which partly removes the compression of the final image, while
keeping it in focus.
S. Rimjaem PITZ Physics Seminar (December 8, 2011) 15
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Photo Injector
Test Facility

Zeuthen

DISP3.Scrl GUI & Control

PITZ DISP3.SCR1

DISP3.SCR1

[ot ]

W ——

e
—

DISP3.SCR1/SCREENLIGHT,

set to grid

DISP3.SCR1/GRIDLIGHT

®j

— —

camera lenses

200

80 [out ]

Cin_ )i
Cn T

| lenses expert |

camera angle

14.6° for lens 200
4.38° for lens 80

camera for OTR(TV):
addr.: DISP3.SCR1_OTR

S. Rimjaem

T

setto OTR (TV) camera I

| set to YAG (TV) camera |

camera for YAG (TV):
addr.: DISP3.SCR1_YAG

camera off

stage: DISP3.8CR1 ()
operable ERROR
upper limit 500.000
current position -0.000
Tower limit -500.000
AbL AdAA
move ABSOLUT: 100.000
VVV VvvUw
set to
ALAA AbLA
move RELATIVE: + 50.000
vVvVYV vVvwVw
change by
move HOME: HOME SEARCH
1.700
. LHbbL AbLA
VELOCITY: 1.700
OV TUvOw
set to
STATUS: 0 status '|

DISP3.SCR1

push —3 watch—3 push =3 watch

home : 0.0 mm
(upper position)

YAG (TV):132.5 mm

OTR(TV):232.5 mm

DO IT !

OTR (streak) : 327.5 mm

copper slit : 438.5 mm

0.01010.0

[
|
|
|
l
:

000000

erogel (streak) : 498.5 mrr{O

?
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PITZ Simulated Measurements @ DISP3.Scrl: Astra + Linear Matrix Transformation

then

Photo Injector [
Test Facility JN

* Measurements @ DISP3.Scr1 using DISP3.D1 dipole magnet
— Momentum and momentum distribution for nominal momentum of ~30 MeV/c
— Longitudinal phase space for slice momentum spread down to 1 keV/c (gun and booster on-crest

phases)
i k/I/ﬂin <0
L. | ,/ p o P Bin Bout Lin Lout Rie D(Lpa)
< (! @[ mm | © | @ | mm | mm) | @m) | (mm)
I 60 600 0 0 1950 650 862.9 1079.4
PST.Scr5
(reference screen)
DISP3.Scr1 — 20 A
(measured Screen) o
. = 15 -
Simulated momentum and momentum spread measurement -
for the case of minimum horizontal beam focusing at the Y 10 |
reference screen 2
Parameter distribution @ relative deviation § S -
reference screen @ DISP3.Scrl Q. - A
Prean (MeV/C) 32.073 6.1x108 0 —
D, . (keV/c) 106.151 -1.90x10° 5 4 -3 -2 10 1 2 3 45
MiN. Pring sice 0.774 0.024 z (mm)
meanP__ . 2.881 0.284 Slice momentum spread: blue — initial beam at the reference screen
: red - beam at dispersive screen
S. Rimjaem PITZ Physics Seminar (December 8, 2011) 17




Photo Injector
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then

S. Rimjaem

Simulated Measurements @ DISP3.Scrl: Astra + TDS 3D-fields

Step 2: Including TDS 3D-fields (D. Malyutin, PITZ collaboration October 2011)

pZ, [MeV/c]
)]
w

pZ, [MeV/c]
)]
[#5)

Longitudinal phase space & slice momentum spread @ DISP3.Scrl

Longitudinal Phase Space

— A

Longitudinal phase
| space before

dipole, TDS OFF.
2 0 2 1
Z, [mm]
Longitudinal Phase Space

Longitudinal phase
space before dipole,

| TDS ON.

Z, [mm]

Y, [mm]

pZ, [MeV/ic]

228

207

10L- .n...." ﬁ . .”?...“. e

Screen image

Beam image on
screen after
dipole, for TDS
field about 0.6MV
(0.2 MW).

20 40 0 10 20 30

X, [mm]

Longitudinal Phase Space

TDS induced slice
energy spread is about
15 keV

Restored longitudinal
phase space

Z, [mm]

Step 3: Including TDS 3D-fields & measured magnetic field of dipole magnets

PITZ Physics Seminar (December 8, 2011) 18



ITZ Second Screen Stations: DISP3.Scr2 M‘

3

then

Photo Injector
Test Facility

Ze

Screen arrangements and specifications

distance . . orientation
. actual area active area thickness
component after D2 exit to beam

) (mm x mm) | (mm x mm) (mm) axis () £
Support arm S
OTR for TV 1382 120 x 60 115 x 60 0.1 -45 2
3

YAG screen 1382 120 x 60 115 x 60 0.1 -45 Hard stop

m

DN200CF

“Isom

« 2 pneumatic actuators on the same support arm
*+ OTR/YAG screen with common TV readout
» Technical design is finished (J. Meissner)
» Production of the mechanic parts is on-

going

S. Rimjaem PITZ Physics Seminar (December 8, 2011) 19
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Photo Injector
Test Facility
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DISP3.Scr2 GUI & Control

PITZ DISP3.SCR2
DIISF;%le control history
C OTR
I—I J YAG
O enpty
e

DISP3.SCR2/SCREENLIGH

set to screen

set to grid

DISP3.SCR2/GRIDLIGHT

ya
— —
E@

camera lenses

250 [ out [J [ in

160 [out § [ in

120 [out § [ in

| lenses expert

S. Rimjaem

camera off | g
addr.: DISP3.SCR2

camera angle

26.5° for lens 250
11.7° forlens 160 /120

PITZ Physics Seminar (December 8, 2011)

TV System components:
* JAI RM-2030GE camera
3 lenses:

« 1250

 f160

« 120
« 3 resolution grids
* 1 movable mirror
* 1 ring lamp

20
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PITZ Measurements @ DISP3.Scr2 M‘

LABORATOIRE

DE L'ACCELERATEUR

Photo Injector [ LI N EXA I RE
Test Facility JN

then

+ Transverse slice emittance measurements at DISP3.Scr2 using BPM DISF3.D3 Sweeper HIGH2Se2 pispspy |
DISP3.D2 dipole and DISP3.Q1 quadrupole magnet :
— based on required specifications from D‘%

Y. Ivanisenko and system at HEDA1 5\ \
o
» Dispersion of ~300 mm on the observation screen (DISP3.Scr2) Rl ’e/\
+ For operation of off-crest phases IggM
— booster phase range limitation
+ Large momentum spread of about 10% DISP3.01
— based on conditions @ HEDA1 d 1.1MeV
© Poa =0.09~0.1 /
p 12MeV { DIFP3D2
\ /

* Drift length between DISP3.Q1 and DISP3.Scr2 should be the same S o _’
as in HEDA1 (1.273 m) or at least longer than 1 m. Disp_?).-[—)Z
— drift length = 1.092 m

* Include influence of dipole D2 and D3 in the measurement analysis

vde infd P ! ! ys o P Bin Bout Lin I—out
0.4 ©) | (mm)| ) | ©) | (mm) | (mm)
03 | ) M 120 | 400 | 0 | 9 892 | 1406
=
241 | b1 D2 b3
()
2-1 1 -‘ | j \ ‘ U D ICT D BPM Screen station (center)
[m]
0 ! ' ! — Y - y
0 1 2 3 4 5 6

Longitudinal position along HEDAZ2 section (m)

S. Rimjaem PITZ Physics Seminar (December 8, 2011) 21
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Limitation of Booster Phases M‘

= LABORATOIRE
£ DE L'ACCELERATEUR
Photo Injector LI N EXA I RE
Test Facility JN
Simulated rms ( ) and maximum (dark blue) relative Simulated rms horizontal (top) and vertical (bottom) beam size as
momentum spread as a function of the booster phase for the gun a function of the booster phase for the gun phase of maximum
phase of maximum momentum gain. momentum gain.
0.30 £ ”
' 1 1 1 1 ‘ £ 5 = PST.Scr5
025 +--\r-— -1 | —deax/P,,,,l,,,,l,,,, _“ri} » D1 entrance
. r r r n 20 = D1 exit
—dPrms/P | | & » Sert
0.20 - 1 | O cr
o | | 2 15 = D2 entance
| | E .
S 0.15 - | ! c - D2 exit
=] | | & 10 - Ser2
0.10 - ; ; = > D3 entrance
; ‘ @ S + D3 exit
0.05 - ‘ N T 0
0.00 | | ‘ ‘ | | | -40 -30 -20 .10 0 10 20 30
80 -60 40 20 0 20 40 60 80 booster phase (degree)
booster phase (degree) _ 9
E © PST.Scr5
— + D1 entrance
Booster phase range for dp,,,,/p < 10% N » D1 exit
J{ g s Sert
3 = D2 entance
-36° — + 26° o + D2 exit
(o]
o + Scr2
§ > D3 entrance
2 2.5 1 + D3 exit
2 —

-40 -30 -20 -10 0 10 20 30
booster phase (degree)

S. Rimjaem PITZ Physics r (December 8, 2011) 22
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Photo Injector
Test Facility JN

» |ICTs are used to measure a bunch charge without destructing the beam.
» |ICT functions as an inductive core of a transformer while the beam

acting as the primary coill
» Specifications

* mounted over a ceramic insulator inserted in stainless steel
vacuum tube to avoid the image current.

 can operation with bunch charge of 0.1 — 1 nC

» the same design as the one in HEDA1

« 78 mm aperture & 145 mm long (including CF flanges)
» Coil:Bergoz-ICT-178-070-20:1 (1.25 Vs/C sensitivity)

* mechanical parts:

= vacuum chamber
— ceramic isolator (Friatec-559-3848-1)

= covering shell, flanges
= support

DISP3.ICT1

Z
m
>

Al s

DN100 flange

DISP3.ICT2

S. Rimjaem

PITZ Physics Seminar (December 8, 2011)
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Photo Injector
Test Facility

Ze

Specifications:

Status:

operation with bunch charge of 0.1 — 1 nC
resolution in the range of millimeter due to large beam

size

design was done by DESY MDI group based on the
cold button BPMs for the European XFEL

a stainless steel chamber with 100 mm aperture and
170 mm long including CF flanges

feedthroughs of 20 mm with N-type connectors

F. Tonisch finished the timing adjusting and the
electronic parts for BPMs will be ordered

GUI — similar to other BPMs @ PITZ

i 0
PN N
s o

opm_win. .|
® = 1.727 y = -0.101 [z = 0.00 ||
[]I = PITZ.DIAG/BPM/HIGH1.BPM1/X.TD []0 A PITZ.DIAG/BPM/HIGH1.BPM1/Y
e =U. 137
168 -0.14-
1.67 -0.15.E
1.66-, E
1.65+! -0.16£
1.64
1.63 =017
600. 650. 700. 750. 800. 850. E
Res= 1,Buf=15 [1 -0.18f
[1 PITZ.DIAG/BPM/HIGH1.BPM1/Y.TD
-0.12 1 [ r lﬂ ' oS
-0.14- -0.2-£
—0.15
-0.21£
-0.16-
0.7 -0.22
-0.18., - . - - —0.23 B bbb b b m
600. 650. 700. 750. 800. 850. 1.64 1.66 1.68 157 -3
Res= 1,Buf=15 [ 25.01.01: m:3s.07 .. 11:35.07 [
Start window: device_info-->PITZ.DIAG/BPM/HIGH1.BPM1/DEVICE.INFO
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PITZ Pulse Kicker Magnet: HIGH2.Kick

then

Photo Injector [
Test Facility JN

Pulse kicker magnet: for characterizing electron bunches along the

pulse train

Status:

* Pulse kicker for HEDA2 will be design and built @ HH

* Foreseen delivery date: end of 2011

* Design and drawing of ceramic tube and flanges are done
(J. Meissner)
— Ordering process is on-going

Kicker

=S
;

Parameter

Description

Type of magnet

U-shape coil which is placed
on the ceramic tube

Functionality

for kicking a few bunches out
of the long pulse train for
investigation of the momentum
spread within the pulse

Kick plane

Vertical plane

Observed screen

DISP3.Scr1 + off-axis
movement

Position

Upstream DISP3.D1

Deflection for 30 MeV

15 mrad for norminal 32 MeV

Total length

360 mm

Ceramic inner/outer
diameter

34 /46 mm

=1
h
=
= HEDA2
”H ‘m 20.9.11 J. MeiBiner

Comments

The same design as the ones
in tomography module but
opposite deflection
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PITZ Other Components in HEDAZ Beyond my Responsibility Mt

AB IR
E L.
Photo Injector [
Test Facility

.'(EELAI::R;‘\T’.EUR
» Dark Current Monitor: HHGH2.DCM1

* EMSY3 & its observation screen: HIGH3.Scr1, HIGH2.Scr2

» Beam Sweeper: HIGH1.Sweep
* New Beam Dump
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PITZ Summary L

DE LACCELERATEUR

PIgrgtst: IFr;jceic”tt(;r > LINEAIRE
N

» Technical design and construction have been performed
under collaboration of DESY (PITZ, MDI) and LAL with
total budget ~ 942 k€

- DESY ~896 k€, LAL ~46 k€
» Installation in the PITZ tunnel is finish except TV
systems
« Commissioning & operation with beam are foreseen at
beginning of 2012
* Next steps:
- Methodical study of the measurements including
TDS 3D-fields and measured
magnetic field of dipole magnets is on-going
— momentum, momentum spread, longitudinal
phase space @ DISP3.Scr1
— vertical slice emittance @ DISP3.Scr2
- Design, construction and installation of kicker

then

The Second High Energy Dispersive Arm
(HEDA2) at PITZ

magnet
- Design, construction and installation of beam dump

for Operatlon Wlth eIeCtron S. Rimgaem, J. Meifner, DESY, Zeuthen, Germany
beams of high charge and long pulse train M. Jork, A. Genain, Ormy, Fisace

» Detailed internal reports will be available soon!

Decamber 2011
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