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desired / developed diagnostics

desired: 6D phase space along the beamline, for a single bunch

developed: statistics average parameters, 1D/2D projection at fixed
positions, overlapped bunches

v’ energy, energy spread :

v’ longitudinal phase ellipse: phase scan
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v’ transverse phase ellipse: quadrupole scan

v’ transverse phase space: slit scan
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slice emittance measurement
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bunch passes cavity at zero-crossing of RF spectrometer screen
VA
by ) E—

quadrupole for
Y quad scan

\ chirped bunch

e A RIAN

* linear chirp: time = energy

* Energy spectrometer: energy = transverse position

* Measure the emittance of different sections by quadrupole scan

E-Z all slices

32] EZ [=5]Eerror [*.] Zerror [.] |

30-
'g 28- +
E 26-
£ 24-
_'=§" 22- _Fﬁqq:*'
5 gl
i + +ty
2 o 4
g e

10|
8- \ T T i
-5 [] 5 10 15 20 25 30 35 40

t (ps)

¥Y'(mrad)

ﬁ HELMHOLTZ

ZENTRUM DRESDEN
ROSSENDORF

* X %

*
* *
*

*
* x K

TECHNISCHE
@ UNIVERSITAT
DRESDEN

* Intro.

e Scheme
[ Ploto [ |

 Results

e Qutlook

Radiation Physics | ELBE | p.lu@hzdr.de



- screen dependent diagnostics g A

. . . ﬁ HELMHOLTZ
e Universal Image processing ‘ZENTRUM DRESDEN
ROSSENDORF
initial image background subtracted signal distinguished noise filtered
‘ Enrms ' Enrms ‘ Enrms ’ Enrms ** x **
=0.020565 =0.009410 =0.005734 =0.005725 X X
um * *
o * 5 *
@© | ‘
(&]
o l ’
o y
. LANET
o : ’ TECHNISCHE
| Enrms Enrms Enrms Enrms @ UNIVERSITAT
.~+ =0.043261 [ =0.03599 =0.03322 =0.03320 DRESDEN
1< ! 7 '*‘/'\L 5
@ :
©
o
<
[S]
8 * Intro.
(%]
* Scheme
[ ]
* Results
Y M
e Outlook

Or

Radiation Physics | ELBE | p.lu@hzdr.de



. SRF gun energy & energy spread
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emittance measurement
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emittance measurement

Dark current phase space measurement

Photobeam

Dark current

Angle(mrad)

Angle(mrad)

2.20

|

|

158

L |
-0.56 046
Position (mm)

2,00

1.20-

o

e

S
T

-0.40-|

-1.20-

2,00

-U.’lﬁ D.%ﬁ
Position (mm)

2,00

Radiation Physics | ELBE | p.lu@hzdr.de

g PAS [
ﬁ HELMHOLTZ

ZENTRUM DRESDEN
ROSSENDORF

* X %

* *
* *
*

*
* 4 *

TECHNISCHE
@ UNIVERSITAT
DRESDEN

Intro.

Scheme

Results

Outlook




g PAS [
ﬁ HELMHOLTZ

‘ ZENTRUM DRESDEN

— slice emittance measurement

ROSSENDORF

* X %
*
* *
Ly T
2.4

12.2 _
e E LANET
E 3
= ) =
808 8 3 TECHNISCHE
§ 62 s @ UNIVERSITAT
E 06 2 'E' DRESDEN
w 142 .
§ 0.4r 1.2 E
= : . z . .

: : : : : 1 f f f f
0'2_ 0 ; o | 0 lo8 0.2 """""" """ ——meas | | ® |ntr0.
[——JEmittance | —— Beam Profile : : : —=— simu
0 i i i e L I ] 0.6 i i i T
-8 -6 -4 -2 0 2 4 6 0 1 2 3 4 5 ° Scheme
Long. Pos. in Bunch (ps) Slice index
* Results
by Dr. Jeniffa Rudolph: * Outlook

Page 17
Radiation Physics | ELBE | p.lu@hzdr.de



g PAS [

— bunch length measurement
ﬁHELMHOLTZ
Browne Buechner spectrometer pictures ROSSENDORF

* X %
* *
e *
* *

* 5 %

old gun measurement

100 T T T

T T
27.03.2011

T
80 |-8 MV/m pulsed, 4 MeV, 5p pC . LKN' |
60 | -

new gun measurement
40 ” .

TECHNISCHE
1 : @ UNIVERSITAT
DRESDEN

20 -

g 0 6 -
o o
< 20 | R 1 /
/
40 - laser phase) ] 9 —=— simulation /
0 | — 0 _ T —e— measured ° /
10° —~ 4] ;
| ] g 4 /e * Intro.
A /
-100 1 1 | 1 1 1 4 o= /
an 18 4n  n&  nan  n= 1n 15 on "673_ o—@ /
c ) |
= o  Scheme
ol SRF gun bunch length measurement 27.-29.03.11 i _(cé > ) -
E =4.0MeV (E._=8MVim pulsed) S L 5
kin ace i @ @ L ]
1 _ 3 P * Results
T+ . i I"//./‘
- o ms laser pulse length T 3 .,,/l//'
Lo L - ol e Outlook
< I "
§ 2 . (] ‘ § g T v T v T T T T 1
o 4| i L | 0 20 40 60 80 100
L o 4
g .l ) T ] Gun Laser phase(°)
3 ! . []
2k ® Sigz10pC 4
® Sigz50pC
1 4 ® Sigz100pC B
0L~ L e s b o o o Vo s g o b v g o Kl 3
-10 0 10 20 30

laser phase [deg]

Page 18

Radiation Physics | ELBE | p.lu@hzdr.de



— outlook Heur

ﬁ HELMHOLTZ

ZENTRUM DRESDEN
ROSSENDORF

For the current measurements

* Update the WinCC control system. Automate the measurements. b

*
* *
*

*
* x K

e optimize the screen + camera system.

* reduce the influence from system instability. LKNET

TECHNISCHE
UNIVERSITAT
Interest to new technology DRESDEN

* Longitudinal: electro optic technology, deflecting cavity.

* [Intro.
* Transverse: scan the beam rather than the slit. e Scheme
3 * Results
*_Outlook
H 1 , | Faraday
1 Cup
corrector pair slit1 corrector pair slit2

“scanner 1" “scanner 2"

Page 19
Radiation Physics | ELBE | p.lu@hzdr.de



. g A
ﬁ HELMHOLTZ

ZENTRUM DRESDEN
ROSSENDORF

/
@y "
DESY - JFEx
.
‘ * *
f * N X

HELMHOLTZ
J ZENTRUM DRESDEN
ROSSENDORF
D& oncon LANET
-
-

. Sy
Unis o >
- - TECHNISCHE
J @ CLUSTER @ UNIVERSITAT
' \ DRESDEN
- mHelmholtz
Zentrum Berlin
MAX-BORN -
INSTITUT

Thank you for your attention!

_ Radiation Physics | ELBE | p.lu@hzdr.de



. g VA [
ﬁ HELMHOLTZ
|ZENTRUM DRESDEN
R

ImA, 40MeV CW electron
accelerator

to high-fie
laboratory
optical laboratories _l 3 ” /
8 Il
'” =l Ly
aboratory
'—l ‘ {___ PW exp. area
B By Bl | e
‘ free-electron lasers /

accelerator hall Dmle facility =
5 L 98 '
Yhy g Sremssiatiung .
p o (o) O ‘ ser electron acceleration
F
I L 1
nuclear i
spectros- U 500TW Ti:Sa laser Draco : N —‘
i g 5 ¥ »
accRlerator electronics copy radiation physics X-ray positron
laboratory | laboratory [

L Penelope

\

PW DP

| SrFGun

electron laser

pulsed, mono-energetic
interaction

positrons 0.2 — 30 keV

Radiation Physics | ELBE | p.lu@hzdr.de




