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PCHB Collaboration Meeting
Draft agenda

Wednesday, 09.04.2014, 10:00 to 16:00
in Berlin at HZB, Room 14.51-3365





Agenda (prel.)

Topics
Status reports from HZDR, HZB, JGU and Russian partners.

Plugs and holders, compatibility check between HZDR, HZB and JGU
Main, with presentations and discussion by Andre Frahm, Daniel
Bohlick, Kerstin Martin, Petr Murcek, Monika Dehn.

Status spectrometer, from requirements to 3D field calculations, by I.
Vladimirov.

Participants
JGU: Monika Dehn, Viktor Bechthold, Kurt Aulenbacher

HZB: Roman Barday, Martin Schmeisser, Thorsten Kamps, Clara
Rittmann, Kerstin Martin, Andre Frahm, Andrew Burill

HZDR: Jochen Teichert, Rong Xiang
MSU: Vasiliy Shvedunov, Ivan Vladimirov





Agenda (prel.)

10:00 to 10:15 Welcome all
10:15 to 12:00 Status reports
HZB :

e FE Results — Roman (12+3)

¢ Momentatron — Martin (12+3)

JGU Mainz

e Results from GaAs and CsK2Sb — Monika (12+3)
e Status cathode kitchen — Viktor (12+3)

12:00 to 13:00 Lunch break

13:00 to 13:45 Plugs and Holders
e Status Transfer and Transport System — Kerstin (12+3)
e Evolution Plug holder — Andre (12+3)
* Discussion on compatibility — All

14:00 to 14:45 Status reports
MSU
e Spectrometer Design — Ivan (20+5)
HZDR
e Status HZDR — Rong (12+5)

14:30 to 14:45 Planning of next steps, next meeting, aob

15:00 End of meeting





Status HZB Activities





HZB tasks
Task status  [NextSeps

Setup of apparatus to study  Apparatus is setup and Commissiong with DFEA and
fieldemission from cathodes under commissioning. First cathode substrates.

and cathode substrates 2> FE from DFEA observed. Increase applied voltage.
FE Setup

Design of compact monitor  Apparatus is setup and Debugging and

to measure momentum integrated into commissiong.
distribution of photocathode preparation

photoelectrons 2> and analysis chamber at

Momentatron BNL.

Design of beam monitors for Physics design ready. Prepare purchase of
photoelectrons after In draftroom. components.

acceleration in SRF
photoinjector 2 GunLab

Joint project with MSU on Physics and conceptual Preparation of specs
spectrometer for design readly. document and call for
longitudinal phase space. tender.





Gunlab Diagnostics Beamline

SRF Gun GunlLab Diagnostics Beamline

- Slit (hor.)
- Multi Screen
- Wire Scanner

C3 FcT/ Stripline Dump

- Slit (vert.)

- View Screen
J Dump

-View Screen
- Slit (vert. & hor.)

ol Scanner

- View Screen
- Cup

- Stripline

- (Turbo) ICT

Steerer
Scanner e
Double
Quadrupole
-View Screen
(Sweeper)

dipole






Gunlab Diagnostics Beamline

a =

Parameter

Range

Correlation

Beam position

+10 mm

BBA

Beam size

0.1...5 mm

Solenoid, RF and quad focusing,

laser spot size, cathode position

Bunch charge

Beam current

0.1...100 pC

launch phase, laser itensity

launch phase, laser itensity

Bunch length
and
emmission time

launch phase, cavity gradient,
bunch charge (laser intensity),
laser pulse length

Beam energy
Energy spread

0.1...3.5 MeV

launch phase, cavity gradient
launch phase, cavity gradient,

-

laser pulse length, cathode position

Beam halo

Beam tails

<20 mm

770 ps

laser spot halo

launch phase

Transverse
projected /slice

emittance

0.1...10

mm mrad

launch phase, bunch charge,
laser spot size, laser pulse length,

solenoid focusing, cathode position

a1

Thermal emittance

thd

laser spot size

Longitudinal
ermttance

thd

launch phase, bunch charge,

laser spot size, laser pulse length

Dipole Spectrometer





Gunlab Diagnostics Beamline

HoBiCaT
radiation

Beamline shelter
1 1 |
i
i .

HoBiCaT bi-cavity
cryomodule

) Platz an dan
Wanden muss .
o [ {2 pielben
[ Einbringflache .
Kran
T
% - I \ ""'--..‘__‘






e This year we want to spend the bulk of the

Financials

money on the GunlLab beamline (vacuum
components, actuators, controllers, magnets,

steerers)
Planung: abrechnen: Plan (wird angepasst):
Gesamt 2012 2013 2014 2015 2016
0813: Material 3.000,00 1.200,00 1.800,00
0837: Personal 101.547,43 5.767,90 65.000,00 30.779,53
GK (75%) 76.160,57 0,00 4.325,93 48.750,00 23.084,65
0847: Invest. 176.000,00 28.483,71 20.473,37 100.000,00 27.042,92
0838: Reisek. 10.008,00 2.517,94 725,30 5.000,00 1.764,76
0850: Sonstige 35.000,00 72,00 0,00 13.000,00 21.928,00
Summe 401.716,00 31.073,65 31.292,50 232.950,00 106.399,86
Bereitstellung It. Vorkalkulation 0,00 52.363,48 271.108,52 58.244,00 20.000,00
Zuwendung+alter KB 0,00 21.289,83
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BERLINnPro
W HZB Helmholtz
Zentrum Berlin

Current state of FE-setup

Roman Barday
PCHB Meeting
09.04.2014






DC-Setup for FE Study

SRF gun cavity with high QE normal conducting photocathode

FE (Multipactor)

TTT edge Mo

lat Mo

Photocathode

Substrate

Sources of field emission:
- Substrate (including edges)
« Boundary substrate/cathode
« Cathode

lofcathode

—cathode

e Field emission on substrate
 Modificate the coating roughness->
emittance dilution





DC-Setup for FE Study

« Current measurement
 Image of the emitters on the view screen
Immediately

FESM->5-6 hours
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1E-10 | ——— P~10"" mbar w/o backing 4
' despite of Cu, insulators, ]
view screens,... ]

1E-11 | m 4

5 10 1520 25 30 35 40 45 50

Ton current [A]

Atomic mass [a.u.]

i
£
5

IT—

-—
of
L=
o0
(i s
o -of
@ mi |





DC-Setup for FE Study

no field emission (pA) on Mo samples up to 10 MV/m
E=25 MV/m is possible->subject of approval

test of

* Nb, stainless steel, Cu (untreated, treatment,...)

e coated (thick) substrates

transport box is available

oxidation, particle free transport
10

y (mm)
o

Beamlets from individual tips (HZB)

4000

—m—measurement
—— Gaussian fit, =30 pm

3500

w

o

o

(=]
T

6=30 pm

N
(&)
o
o

2000

Intensity [a.u.

1500

1000

. 500-
single beamlets are resolved .

=6 HA @ E=9 MV/m G0 11 10z 108 104
c=30 um->divergence, emittance X [mm]







HZB Helmholtz

Zentrum Berlin

In-Situ Characterisation of
K,CsSb Photocathodes

Martin Schmeif3er
PCHB collaboration meeting
09.04.14 Berlin





Photokathodes Development for bERLINnPro

1L bERLINPro

demands on cathode

Beam energy 50 MeV ¢« QE>1%
Max. average current 100 mA (77pC per bunch) ¢ 100mAat 1% QE

requires P, ., = 23W, 515nm

Norm. Emittance <1t mm mrad ik :

e |nitial emittance < 0.5 T mm mrad
Bunch length 2 ps  Fast pulse response < 1ps
rep rate (CW) 1.3 GHz

GunLab with Gunl (2015)

Newly developed 1.4 cell cavity in it's own cryo module

Diagnostic beamline for 6D phase space characterization

Cathode transfer system for cathode exchange

PCHB Verbundforschung (Photocathodes for high brightness, high average

current electron beams) GEFOROERT VO
Cathodes compatibe with Mainz und HZDR guns AR | Bundesminsterion
cooperation with Moscow State Uni and Uni St. Petersburg “> | furBildung

und Forschung

for Beamline (spectrometer magnet)

Martin Schmei3er — PCHB meeting 09.04.14 2





Preparations and analysis system

« evaporation sources for K, Cs and Sb
» deposition rate monitored by quartz microbalances
* manipulator transfer between two chambers
« analysis chamber features
 Momentatron
« XPS, ARPES
« currently at Brookhaven Ntl. Lab

goals:

» find correlations between growth parameters (recipe) and cathode quality

* interesting results on crystal structure and dynamics of recrystallization (Susanne
Schubert et al., to be published)

» determine influence of crystal’'s structural parameters on emittance

->optimize growth process

Martin Schmei3er — PCHB meeting 09.04.14 3





First cathode

12F
. Cs,Sb 1l Moved laser spot
1\ 0.5
10} \
< 9 -
3 \l\\_l-\ _0_4§
o 8t —~
| &
~ 7_
’ 10.3
T~
5L Laser blocked
. . 10.2
0 5 10

time (min)
« QE ca. 0.4% at 532nm (5mW lab laser),
« 1/e life time ca. 50min
e Sub-optimum vacuum conditions during deposition
« 3 %1077 mbar base pressure
e 4,5%1072 mbar H,0, 1,3 * 1071° mbar O,

Martin SchmeiRer — PCHB meeting 09.04.14





In-situ emittance measurement

Momentatron

drift type Spectrometer
linear dependance of radial coordinate on YAG screen and
initial transverse momentum

high
gradient
field

phosphor screen
(ground)
grid

(ground) drift region

electron

virtual
source

focused
light source

3mm 58mm

figure Theo Vecchione

Martin SchmeiBer — PCHB meeting 09.04.14 5





In-situ emittance measuremen

Momentatron
r:igiznt phosphor screer
g o (ground)
grid
cathode (ground) drift region

-U
electron

source

focused
light source

goal:

x10°

Px

2elU

mc:2g+d mc?

100 200 300 400 500 600 0 50 100 150

200

251

2 &y

Martin SchmeiRer — PCHB meeting 09.04.14





Momentatron - setup

* YAG:Ce scintillator 200um
» Cu grid with quadratic 18um holes, 5um thick

 max -100V bias on sample, anode and drift space on
ground

Problems
e vakuum

« sample holder collides with ion source
» electrical isolation of sample heater is bad

Martin SchmeiRer — PCHB meeting 09.04.14





Momentatron - uncertainties

illuminated area, diameter 100-150um rms
* 100um rms laser spot
« diffraction at grid : first diffraction minimum has 88um diameter

intensity modulation of electron beam from grid
* strong modulation with 50um Gitter (distinct peaks)
- Expect no modulation with fine grid (18um holes)

grid is an electron lens, max deviation of trajectory 38um

magnetic fields
earth field and pumps
—> drift section is shielded by pMetal

angle between cathode and grid

» expect only steering below 1° angle, no influence on distribution
* beam based alignment

» still working on simulation, quantifying

Martin SchmeiRer — PCHB meeting 09.04.14





Summary
» First cathode made from Cs;Sb with 0,4% QE
 Momentatron developed and installed, want to comission

more measurements in july

planned works : put ion source on linear bellow, improve vacuum system
repair electrical isolation

- Test Momentatron

mid term

move cathode system back to HZB

spectral dependance of QE and emittance

investigate different spectrometers for transverse momentum, possibly build
 drift type spektrometer with MCP detector

* magnetic bottle for 6D characterization

- more measurements

Martin SchmeiBer — PCHB meeting 09.04.14 9





Thanks to
Daniel BAhlick
Susanne Schubert
Miguel Ruiz Osés
Thorsten Kamps
Andreas Jankowiak

Thank you for your attention!

Martin SchmeiBer — PCHB meeting 09.04.14 10
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GEFORDERT VOM
JGlu .

Bundesministerium
fiir Bildung

sorannes GUTENBERG und Forschung

UNIVERSITAT Mmamz

Time Response Measurements

First Results
BMBF-Status-Meeting 08.04.2014 | Berlin

Monika Dehn






GEFORDERT VOM

JG|U

Bundesministerium
fiir Bildung

sorannes GUTENBERG und Forschung

UNIVERSITAT Mainz

-10 0 10 20 30 40
10 . . . . I . . . . I . | . I 10

— intensity distribution @ Aiaser=400nmM, Pcavin,=339W, 0=1,87ps
- beam diameter @ Mjase:=400nm, 0=0,66ps (~295um)
— intensity distribution @ Aiaser=800nM, Peavin,=339W, 6=2,37ps
- beam diameter @ MAj2e-=800nm, 0=0,58ps (~241um)
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Monika Dehn, 03.04.2014 DPG-Frihjahrstagung 2014 — Dresden





GEFORDERT VOM

]G

u Time Response Measurements - e
e curengeRs Compariso}of Different Types of Cathodes und Frschung
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1 — GaAs, 800nm, o4, = (2.29  0.03) ps -
104 GaAs, 400 nm, 0,4, = (2.05 * 0.06) ps 10
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[Kirsch, E.: Johannes Gutenberg Universitdt Mainz, Diplomarbeit, 2014]

Monika Dehn, 09.04.2014 BMBF-Status-Meeting | Berlin






Jonannes GUTENBERG

JGlu

UNIVERSITAT Mainz

Untersuchung zur Photoemission von
Photoinjektoren mit hoher Brillanz und
hohem mittleren Strom an der JGU Mainz

Zeitaufgeloste Messungen von Elektronenpulsen
DPG- Frihjahrstagung 2014 | Dresden

Monika Dehn






GEFORDERT VOM

U Motivation

Jorannes GUTENBERG
UNIVERSITAT MANz

]G

Bundesministerium
fiir Bildung
und Forschung

= Anforderungen zukuinftiger Beschleuniger-Projekte an
Strahlstrom 10-100 mA (cw)
Hohe Quantenausbeute
Lange Kathodenlebensdauer
Niedrige Emittanz
Wenig Strahlverluste durch longitudinale Beschleunigerakzeptanz

= Zeitliche Struktur der Elektronenpulse in Abhangigkeit von
Kathodenmaterial und Laserwellenlange

Lange des Pulses

Longitudinaler Halo

Monika Dehn, 03.04.2014 DPG-Frihjahrstagung 2014 — Dresden





—_— ” —_—tct GEFORDERT VOM

J6lu Photokathoden

\ e = /% Bundesministerium
T -y I ot 55 = . : fiir Bildung
it Halbleitermaterialien , ~«///,/’ | und Forschung

EA
.e' thermalisieren
= Cs:GaAs 1
Homogene e- Transport Tunneln
Kristallstruktur E, 4 © ~H\
\ lX
Negative Optisches E,
Elektronenaffinitat (NEA) Pumpen
EVaI
Valenzband R
Festkorper Vakuum X
EA
= K,CsSb & thermalisieren
) NS 4 1 Austritt
Kurz: PCA (Potassium .
Cesium Antimonide) L & kein Austritt T
E ____________
Multikristalline Struktur ) .
Optisches
Positive £ Pumpen
Elektronenaffinitat (PEA) val
Valenzband >
Festkorper Vakuum X

Monika Dehn, 03.04.2014 DPG-Frihjahrstagung 2014 — Dresden





Jonannes GUTENBERG

UNIVERSITAT WAz Grund prl nzi

HF-Master Halbleiterverstarker

JGlu Zeitaufgeloste Messungen e : =

—

Phasenschieber Frequenzteiler DBM

@—K]

Detektor/ Spalt

Channeltron
_<]<____I4(_;1J. A I<TT TTTTT

CCD-Kamera Leucht- Deflektor-

schirm

>| O [—] :32 ﬁ@%

Aktive Phasen-
stabilisierung

76MHz-Filter/
Photodetektor

N7
I

Kathode Strahlteiler

Laser

= Longitudinales Strahlprofil wird in transversales Strahlprofil transformiert
durch TM-110 Deflektor-Kavitat

= Elektronenpulse mussen synchron zur HF emittiert werden

= Zeitliches Profil als Intensitatsverteilung auf Leuchtschirm sichtbar oder als

Strom messbar

Monika Dehn, 03.04.2014

DPG-Frihjahrstagung 2014 — Dresden

Bundesministerium
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und Forschung






GEFORDERT VOM

= % Bundesministerium
fiir Bildung

und Forschung

ol Zeitaufgeloste Messungen. .
e Apparativer’Aufbau

Prinzip der Erzeugung von Elektronenpulsen:

I

Laserpulse (rot) erzeugen Elektronenpulse
(griin), synchron zur HF

Elektronenquelle

YAG-Schirm/ Deflektor-Kavitat

Channeltron Spalt

HF-Ablenkung —_— g

e - Strahl

\ A
700 mm Laser

Monika Dehn, 03.04.2014 DPG-Frihjahrstagung 2014 — Dresden





. .o pid 1 e A i ’s"V GEFORDERT VOM
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C LR — | farBilg
S Messungen As— - |-
' =
= Strahlprofil auf dem Leuchtschirm
B CW-Strahl (kein einzelner Bunch)
2 Intensitatsverteilung ist Faltung aus
9 transversalem Strahldurchmesser und
= Pulsantwort
N
-10 0 10 20 30
Transversales Profil ' 2; — Intensitatsverteilung @ Aa:-=800 nm, Pyr=339 W, 0=2,37 ps _—1 5
Ohne HF Mit HE i U—Pmsitzr,azglc'!;rchmesser 0=0,58 ps (~241 pm) I
1—_ -1
,:E 0 8; 0,8
E 4
Overteilung = 2,37ps =06 ] C06
Opuls =2,29ps F [
50,4; 04
= i
0,2—_ _—0,2
0 -0
0 o0 10 w3

Zeit [ps
Quelle: Kirsch, E.: Johannes Gutenberg Universitdt Mainz, Diplomarbeit, 2014 [ps]

Monika Dehn, 03.04.2014 DPG-Friihjahrstagung 2014 — Dresden





GEFORDERT VOM
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Zeit [ps]
= Nicht gesamte Pulslange dargestellt

= Annahme: Beschleunigerakzeptanz rund 18 ps

= Gelber Bereich ab 10ps rund 7% der Gesamtflache

Quelle: Kirsch, E.: Johannes Gutenberg Universitdt Mainz, Diplomarbeit, 2014

Monika Dehn, 03.04.2014 DPG-Frihjahrstagung 2014 — Dresden





GEFORDERT VOM

JG|U

Bundesministerium
fiir Bildung

sorannes GUTENBERG und Forschung

UNIVERSITAT Mainz

= Zusammenfassung
Pulsantwort aus Cs:GaAs-Photokathode bei 800nm und 400 nm
Pulsantwort aus PCA-Photokathode bei 400nm

Ausreichender Dynamik-Bereich der zeitaufgelosten Messungen

= Ausblick

Optimierung des apparativen Aufbaus

Herstellung und Vermessung neuer PCA-Photokathoden

Monika Dehn, 03.04.2014 DPG-Frihjahrstagung 2014 — Dresden





GEFORDERT VOM

JG|U

Bundesministerium
fiir Bildung

sorannes GUTENBERG und Forschung

UNIVERSITAT Mmamz

Danke flir lhre Aufmerksambkeit.

Monika Dehn, 03.04.2014 DPG-Frihjahrstagung 2014 — Dresden






sonannes GUTENBERG
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Status cathode kitchen

Victor Bechthold — 9.4.2014
Johannes Gutenberg-Universitat Mainz — Institut fur Kernphysik






JGlu | ﬁf‘ i =D,
snes GUTENBERG ANLU e 1]
UNIVERSITAT mainz ; i}., 2 . ~ MAINZER MIKROTRON
Ventil zum Ein- und
Ausschleusen von
Kathoden . . . .
Rotation des Schichtdickenmonitor

Kristallrades (360°)
Massenspektrometer

IG-Pumpe und Ti-
Sublimations Pumpe

Manipulator

Dosierventil

Kristallrad

Position fur
Druckmessgerat

4

Stromdurchfihrungen
fiir die Quellen -
' Shutter . -

e . Tl

|.Alexander, Studienarbeit 2011, Universitat Mainz

Victor Bechthold, PCHB-Meeting 2014 HZB Status cathode kitchen





wines GUTENBERG
UNIVERSITAT mainz

disadvantage:
whole chamber is
evaporated

-

|.Alexander, Studienarbeit 2011, Universitat Mainz

Victor Bechthold, PCHB-Meeting 2014 HZB Status cathode kitchen 8





onannes GUTENBERG
UNIVERSITAT mainz

PCA chamber modification"
arae——————

guartz crystal for rate and

thickness measurement

,

manipulator

current feedthrough

for dispenser rotating axis

window for
z QE-measurement

Victor Bechthold, PCHB-Meeting 2014 HZB Status cathode kitchen





JG|u

sonannes GUTENBERG
UNIVERSITAT mainz

Alvatec K Cs

_ V-source
glow filament

Ll

above pot
(inside: anode wire)

Victor Bechthold, PCHB-Meeting 2014 HZB Status cathode kitchen





MAINZER MIKROTRON
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Victor Bechthold, PCHB-Meeting 2014 HZB Status cathode kitchen 6






D

W

-
a MAINZER MIKROTRON

j PCA chamber at pre

Victor Bechthold, PCHB-Meeting 2014 HZB Status cathode kitchen 7





i

outlooks

joranes GUTENBERG
UNIVERSITAT Mmainz

= end mounting, test, backe out & produce first cathode: ~ 3-4 weeks
= PKAT: improve time resolution from 2 ps = <0,5 ps

= analysis of beam halo at a level of <107° of max. energy after
excitation

= shift laser (Ti:Sa (MIRA900)) @ PKAT to green (532 nm) to compare
our cathode with others

Victor Bechthold, PCHB-Meeting 2014 HZB Status cathode kitchen





		Status cathode kitchen

		cathode (PCA=K2CsSb) kitchen

		PCA chamber before modification

		PCA chamber modification

		PCA chamber modification

		PCA chamber at present
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		outlook




Transport chamber,
K. Martin (HZB)  aimetaicate vane

Series 481 (VAT)

Easy close all-metal angle valve
Series 541(VAT)

\

Vacuum gauge
IKRO70 (Pfeiffer)

/

Vacuum pump ,\
Hipace80 (Pfeiffer) Vacuum pump (NexTorr or
ion getter pump)










ippen-Zustand X SECO001










Transport chamber with support
500mmx330mmx540mm

Vacuum pump
Hipace 80(Pfeiffer)

lon getter pump or
Nextorr










Distance beam-bottom:
1200mm (Berlin)
1400mm (Dresden)






Support and

Lifting carriage with
Linear guide unit:
Lift: 300mm





		Transport chamber, K. Martin (HZB)
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HZB......

Zentrum Berlin

HERZLICH WILLKOMMEN

am Helmholtz-Zentrum Berlin





HZB Helmholtz

Zentrum Berlin

GEGENUBERSTELLUNG ERSTES/ZWEITES/DRITTES PLUGDESIGN
Erstes Design — ERL_MCA 7101 0 000

Keine Rillen vorne am Halter

Druckstlick hat einen kleineren Durchmesser
Tellerfedern zum anpressen des Plugs an den Halter
Feder aus 7101 nur gekiirzt

Plug im Vakuum nicht montierbar

Kontaktflache 40mm?2 statt 6mm?2

Keine Rillen vorne am Halter, aber ein kleiner Radius
zur Verringerung von Multipacting (P. Murcek)
Tellerfedern zum anpressen des Plugs an den Halter
Neues Feder und Pluginnendesign

Feder kann sich geringfligig bewegen (axial)
Kontaktflache 45mm?2 trotz des kleinen Radius an der
Aussenkante
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GEGENUBERSTELLUNG ERSTES/ZWEITES/DRITTES PLUGDESIGN

Funktionsweise

- Halter ohne Plug

- Tellerfedern 1,5mm
zusammengedrtcken

- Plug drauf stecken

- Tellerfedern entspannen
(Innenteil verhindert, dass Feder
zusammengedrtickt werden kann
und Plug wird aktiv Gber die Feder
durch die Tellerfedern angepresst)
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Scheme of the spectrometer

Beam propagation
_>

Basic point 0, K1
L1 7]

—
i

EFB

1 f+°° B, (z)(B, . B,(2)) o
o G B

Screen

CCD camera
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Requirements for the spectrometer
parameters

1. Range of measured energies 1 MeV < E < 10 MeV
2. A§ — resolution of the spectrometer: Ad = 0.1%
3. Overall dimensions of dipole < 0.4 m

4. [1~0.6 m |
5. 03 m S LZ S 1 m Basic point Matlon ok EFB
6. G > 30 mm . :

[Tes Surpjomys uoneIpey
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Accuracy of momentum measurement

Beam propagation

L1

0, K1l

EFB

Measured momentum of beam
_eByR
Po = c

B, - magnetic field of dipole

uonerpey

[lem Suipporys

Error of measurement is

Ap = JApé + Ap? + Ap?

1) AB - error of magnetic field of dipole
eABR
App=

C
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Accuracy of momentum measurement

2) We can place the screen in the required position
and draw reference marker with precision Ax,
AXpos

Apx= Do —

3) b — vertical parasitic magnetic field in drift
sections

7, -1
Do P cos (7 B 0) - 2
App= R smE + L2 2RL1sing + L2

4r sin% cos 6

L1%
(cos0)3

_|_

L2 sin(260 — @)
R cos 6

(cos(<p —0) +

cos(p — 6
+ 2L1L2 (¢ ))
cos @
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Resolution of the spectrometer
_ P — Po

Po
AS = \/A(S,% + AS2

l. Ax,..¢ - accuracy of monitoring system consisting of
fluorescent screen and CCD camera

AS, = AXyes

)

Mje
Il. €5 - emittance of beam in Basic point

_ \/Eo(ﬁom% — 2a9my My + Yom3,)
) Mye

Ao
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Resolution of the spectrometer

2s - width of the collimation slit in Basic point

Beam propagation
— EFB

Basic point 6,K1
L1 1

[[eas Sutpjows uoneipey
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Optimal parameters
(1)mq4, =0;(2) my3<0;(3)03m<L2<1.0m; (4) G > 30 mm

G, mm 35 @, deg 45
L1, m 0.8 0, deg 7.593
L2, m 1.0 K1 0.3
R, m 0.25

uonerpey

[lem Suipjorys
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Accuracy of momentum measurement by
optimal spectrometer

If po = 1MeV/c, AB=1G, b =0.5Gand Ax,,s~ 0.5 mm
then
A A A
B 0.8%, 22 = 1.6%, —% ~ 0.06% =
Po Po Po
Accuracy of momentum measurement is determined by

parasitic magnetic field in drift sections:
A A
P ~ Pb _ 1.8%
Po Po
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Accuracy of momentum measurement by
optimal spectrometer

Ap
p—(lO MEV/C) = 0.2%
0





Resolution of optimal spectrometer

If 2s = 1.0 mm and Ax,.;~ 0.6 mm

Basic point

Spectrometer 09.04.2014

Ad.~ Ad,~ 0.07% =

AS = 0.1%

Beam propagation

—
L1

0,K1}

EFB

aaaaaa

[es Sutpjowys uonerpey
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Magnetic field induction of optimal

spectrometer

pC
B = —
eR

Magnetic field amplitude B should vary from 0.013 T
(p =1MeV/c)upto 0.133 T (p = 10 MeV/c)

Number of ampere-turns in each coil:
N — BG
2o
If] =454 = N = 420
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3D calculations of dipole magnetic field

B, T
0.04]

0.03}

0.02}

0.01}

K1 = 0.28

Example:
(p) = 3.060 MeV/c, Ap = 0.004 MeV/c

100 200 7300 200

Ax = 0.1 mm
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Transversely deflecting cavity

Er — 0, E¢ =0
E, = EyJ1(kr) cos ¢

Ey .
B, = —Eh(k”'”) sin ¢

Ey
By = —?]1(kr) COS ¢
BZ — 0 Basic point g 0,K1}

uonerpey

Eo=5MV/m, 1= 0.23m .

I[ea Suipjorys
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Transversely deflecting cavity

Black — beam when Tcav is switched off,

(p) = 3.060 MeV/c, Ap = 0.004 MeV/c

Blue — beam when magnetic field of TCav is switched on,
(p) = 3.060 MeV/c, Ap = 0.004 MeV/c

Green — beam when TCav is switched on,

(p) = 3.082 MeV/c, Ap = 0.007 MeV/c

6000}

5000}

X, mm

15 L =10 iR 00}

2000}

/Ji 10001 %
— . : ' L : : + X, mm

—-10 -8 -6 -4 -2 0 2 4
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Spectrometer magnet with field controller

Field controller

Magnet parameters

Electron beam energy range 1—10 MeV
Bending angle 45°
Bending radius 250 mm
Gap height 35 mm
Coils current at 10 MeV 45A
Magnet dimensions approx. 315 x 210 X 167 mm
Magnet weight 70 kg

Field controller parameters

Field induction measurements range +0.2T
Relative accuracy of field measurements  0.01%
Absolute accuracy of field measurements 0.1%

Operating temperature range 0 — 80°C
Input voltage +24V
Input current 200 mA
Control interface Ethernet

Control interface protocol Modbus TCP/IP
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Overall dimensions of optimal
spectrometer magnet

13

166,96
35,

/209,08

| a .
a4

™
314,99 ¥

209,08

Overall dimensions of dipole = 315 X 210 X 167 mm
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R. Xiang in name of SRF gun group

09.04.2014
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SRF gun status

SRF gun 2 will be moved in accelerator hall during the East-Shutdown.

1011
] @ Test#l (Oct 13, 2010) after first treatment, defects appeared|]
O‘? ] @ Test#4 (May 3, 2011) after mech. grinding an re-treatment |
o @ Test#9 (Feb 13, 2012) after helium vessel welding
o | @ Test#12 (May 15, 2013) after helium vessel leak fixing
3] @ Test#13 (May 23, 2013) after HPR retreatment
ug ] — QO limit corresponding to a refrigerator power of 30 W
I
>
o
10°4

10° ; Va . ;
0.0 10.0M Y @ 20.0M 30.0M
. Epk [V/m]

- /N H.Vennekate, DPG2014

exit flange 25| Yok Nb cavity
e 8| [ cat | —> r‘..
e presen N s - T gl
hall probe/beam axis cuncept \ ‘ ‘

Member of the Helmholtz Association
Rong Xiang | r.xiang@hzdr.de | www.hzdr.de






GaAs photocathode status

Vacuum test 4x10mbar. Rest: N,, H,, O,, H,0, CO,, methane...
The first preparation will be performed soon.

Member of the Helmholtz Association
Rong Xiang | r.xiang@hzdr.de | www.hzdr.de





Cs,Te preparation chamber

Updates:
1. Shielding
2. Deposition mask

DDDDDDD
ccccccc

Member of the Helmholtz Association
Rong Xiang | r.xiang@hzdr.de | www.hzdr.de





Transfer system status

SRF gun
cryomodule

GaAs sphere chamber

ew transfer chamber

plug loading terminal

new transport chamber

r ‘
DRESDEN i_i = i ’R
concept \‘
~
Member of the Helmholtz Association
Rong Xiang | r.xiang@hzdr.de | www.hzdr.de





Manipulator quotation

1. move wagen with jaws

| @ z =610mm movement
T N Rotation
p XY table £ 12.5 mm
@ el 2" inner-Z movement 12mm
ﬂ\_o‘l-"e //'/; Schleuse Ill.\\x ,./'; . . . .
o 2 7 seschichtungskanmer | 2, (Mlagnetic) move one chip with jaws
@/ Movement 600mm
,\/59\*:’//’\:/ Transferkammer 3- move CathOde bOdy intO gun
original ELBE SRF Gun manipulator
(3‘ Schleuse
I — 4. (Magnetic) move puck (plug) with finger
| 230 mm movement
— | Transportkammer X table + 75 mm

5. (Magnetic) move one chip with jaws
Movement 330 mm

Transfersystem - Bewegungsschema

£ .

v () HZDR
R

Member of the Helmholtz Association

Rong Xiang | r.xiang@hzdr.de | www.hzdr.de





Transfer system status

transfer ch
(10 mbar

phere chamber
bar)

Load lock system
plug loading terminal

8
(10 mbar) NEG module

transport chamber
(10"*mbar)

‘f‘i B
Dfﬁﬁffp':\v‘ Mo

Member of the Helmholtz Association
Rong Xiang | r.xiang@hzdr.de | www.hzdr.de





Vacuum issue

e Load-lock system(Turbo-pump set)

Plug loading terminal (Turbo-pump set)

 Transfer chamber (will be clear soon)

 Transport chamber

Surface area: A= 1620 cm?

(Consider the roughness of the surface, ceramic ~200 cm? is not included)

P=QxA/s
P: pressure = 1e!! (mbar)
Q: outgassing + leaking rate = 2.8 e12 mbar:1/(s:cm?)
A: area = 1620 (cm?)

\_

4 )

J

‘[ S: pumping speed = 453 (I/s) J

£ .

' - -
e, Medr

Member of the Helmholtz Association
Rong Xiang | r.xiang@hzdr.de | www.hzdr.de






after last PCHB_Mainz_meeting

2013.07.25
NnaJr
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Minutes of the PCHB Meeting 09.04.2014 at HZB

Memo: M. SchmeiRRer, 11.04.2014
Topics

Status reports from HZDR, HZB, JGU and Russian partners.

Plugs and holders, compatibility check between HZDR, HZB and JGU
Main, with presentations and discussion by Andre Frahm, Daniel
Bohlick, Kerstin Martin, Petr Murcek, Monika Dehn.

Status spectrometer, from requirements to 3D field calculations, by I.
Vladimirov.

Attendance

JGU: Monika Dehn, Viktor Bechthold, Kurt Aulenbacher

HZB: Roman Barday, Martin Schmeisser, Thorsten Kamps, Clara Rittmann, Kerstin Martin, Andre
Frahm

HZDR: Jochen Teichert, Rong Xiang

MSU: Vasiliy Shvedunov, Ivan Vladimirov

Agenda

See distributed agenda & slides

Discussions

Regarding financials:
e All partners express interest in cost neutral project extension.
e Jochen Teichert has positive experience with extension of BMBF projects.
e Coordinated request or each institute on ist own? = Each on his own.

Regarding Momentatron:
e Quote total emittance resolution (it is 0.02 mm mrad).
e Rong expresses interest to adopt design for momentatron on HZDR deposition system.

Regarding time resolved Results from GaAs and K2CsSb:
e There are tails in the distribution from K2CsSb which might lead to beam losses.
e Kurt notes the FWHM value is similar for all cathodes but low intensity tails extend far longer
than the acceptance of any machine.
e Influence of cathode age and QE?

Regarding the vacuum suitcase:
e NexTorr or ion getter pump? Question of particle production needs to be addressed.
e HZDR wants to test the pumps of their suitcase in clean room with particle counter.





Turbo pump in the load lock should be sufficient to pump down the suitcase.

Mainz is a one-way station, will test cathodes from HZB and HZDR, preparation of cathodes
only for in-house measurements = no need for cathode transfer system, just one transport
suitcase.

Regarding the cathode plug:

Third design (7109) has larger contact area and pressure of plug on copper holder.

Romans setup is compatible.

Thermal contact needs to be measured (= HZB)

Mainz Puck is compatible, needs groove in inner diameter of the plug for handling with the
scissor and groove on outer diameter for the round spring that holds plug in puck.

Regarding the spectrometer dipole:

Resolution depends on slit in the basic point and external magnetic fields = install umetal
shielding around beamline in dispersive arm

TCAV introduces net acceleration and energy spread.

Yoke is not saturated, field controlled operation to avoid hysteresis.

Organizational discussions

Next meeting will be held in October, organized by Mainz

Spring meeting '15 is planned in Moscow





