PITZRC, 07.02.2013

M.Krasilnikov



Week 6: Original planning=> Run

Longitudinal momentum measurements (LMM)
1. Preparation (resonance and RF FB tuning, laser BBA) = done
2. Gun characterization -> Pz vs. gun phase for various gun gradients = done with modulated flat-top laser for Max,7,6,5MW
3. LPStomography (DM program) = mainly done with short Gaussian laser

Solenoid BBA (MK) = first test measurements on 5.2.13A
BPM commissioning (MK) = only LOW.BPM1 shows signals (tunnel access is needed)
Gun stability measurements (Igl)
— Phase stability
— Long Term Tests (LTT) — night runs = 650us x 5-5.5MW
Emittance:

— Emwiz/emcalc tests (new video client)
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Problems observed



Radiation protection server (for DAQ)

on Feb 4 03-46- p-
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http://pitzlb.ifh.de:8080/PITZelog/data/2013/06/04.02_M/2013-02-04T07:02:22-00.ps
http://pitzlb.ifh.de:8080/PITZelog/data/2013/06/07.02_M/2013-02-07T07:25:52-00.ps
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Cathode laser: other problems

L-Beam at VC2

I ey

Laser energy server (trolley in
tunnel) does not work — Bagrat is
working on it (library problem).
Consequence: no (absolute) laser
pulse energy measurement


http://pitzlb.ifh.de:8080/PITZelog/data/2013/05/01.02_a/2013-02-01T19:48:54-00.ps
http://pitzlb.ifh.de:8080/PITZelog/data/2013/06/06.02_M/2013-02-06T12:31:55-00.ps

e-detector coupler faking IL?

* without any visible signal difference on ADC

* also no signal difference was observed on the oscilloscope connected to
the ADC channel in the rack room
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Test: exchange cables between coupler and rf window e-detector IL?



Measurements



Laser temporal modulation 2 momentum modulations
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HEDA1 scan, 20 pC
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Laser temporal modulation 2 momentum modulations, HEDA2 measurements (+19deg off-crest)

FT: FWHM=21.40ps; rt1=1.10ps, i2=1.33ps; modI=18.3%, modP2P=37.2%

WV W

A N G W

el W ‘-,. v ‘r___mvg",'l.‘
W

A A AN

w
measured -
Flat-Top it
L 0.5+FTmedul.
-10 v 5 10
t ps

§G: PWHM=20 93ps; rt=0.84ps; modP2P=37 6%
T T T

intensity, a.u.

/'y

SuperGauss fit
L FT-modul

T
t ps

FT: FWHM=14.87ps; rt1=7.19ps; t2=10.28ps; modl=40.4%; modP2P=60.4%

intensity, a.u.
o o
>

o
~

| ——— measured

——— Flat-Top fit

f 3 ———— 0.5+FTmodul.
/ / e |

intensity, a.u.
°
>

3
N

04} L/ \
W \
L n L n L
-10 5 0 5 10
t. ps
SG: FWHM=20.38ps; rt=1.04ps; modP2P=76.2%
1 T T
' — measured
— SuperGauss fit
FT-modul.
[
04f
1 L . L L
10 5 L] 5 10

intensity, a.u.

y

¥ “u

4 Vi
v
Sy ) | M\ \

A AN f\ [.W N

A | N — - : {

\f R e ] ks f

. ——— Flat-Top fit WA

——— 0.5+FTmodul : :
-10 5 [] 5 10 15
t ps

o o
o o

intensity, a.u.
o
=

Each time 2 neighbor crystals were slightly mistuned

o
N

SG: FWHM=21.00ps; rt=0.22ps; modP2P=64.5%

[ —— measured
[ SuperGauss fit
FT-modul.

-10 5 0 5 10 15
t, ps

de Ol D Sile Dbz omhiee _Jep -

Cwlab|aa s f0D s

. ATIL R PR 1 H I AT ) e g L UL k] i Heiciie 'S ' TH R efieat s B
= I I I

. i,
e |~ I| IJ

Sy :

T OO o) I EETR R RN T LY ) =

SEAE0D el

i ATIL R R 1 e H P AT S b R L L] i Heiciei S B ' (T H R Bl e
- 1 1 1

T | n :

q J” JL' "
- AR

oz II " h
wz '|1' )' b ! 1..4 TI I i

"n. ".'."'l'l'.""'" e .
sz 5

df Ol Zeer peEn Tile Cebizn miviE JE D i
Cw @[~ w|F0D0 aL

DU R PR 3T RIS LT T ek G IR e R

ERD 1 1 1
” |
1
v - ' -
|,"|", 1l !
i g I || | I
; IH rl | I_.'.I i '-,‘J..r \
' Fris- T '-"'II .""f" W ‘;IH\-{ \J{ I'l.lﬂ-l '
'H = i 3l B, sts i i Fl




Momentum modulations in LEDA for Gaussian short pulse???

Momentum scan at LEDA, 100 pC Statistics (n = 100):

<p>™*~ (6.7252 + 0.0018) MeV/c at 28.0° ,=(6.72510.002) MeV/c
ppir. = (6.50 £ 0.19) keVic at 52.0° _(29 651t0.433) keV/c

mea

[ Y

35

o [ =
3 erof M R TR 1 3 30
= T F ./' 2 bt T30 2
E 555: / \- E 300
= / ] ]
E = —{25 H
¢ es0f - g 250
[=] - o
= .55 ?\ \ 20 =
o NN e =
S 6.50f =

. \ \'\ :15 150

5.452 \.\ ‘10 10

6.40 Itfrm
z A REN

6.35[- 50
“15 20 25 30 35 40 45 50 55
SP Phase Gun (deg) S U E— — L L L L L L L L L L L P o
6.62 6.64 6.66 6.68 6.7 6.72 6.74 6.76 6.78 6.8
p (MeV/c)
<p>™ = (22.6387 * 0.0040) MeV/c at -22.0° 3 1800 Statistics (n = 100):
pmin_ = (77.51+ 1.73) keV/c at -15.0° - - oan=(22.646:0.005) MeV/i
o~ - - - = 3 _{37 20713.402) keV/c
S 208044 o o 1400
% 224f \ J".r ol 2 -
E _f —300 E 1200 —
Finwra mma 00
2 220 o Jaso E £
2 218} U ‘H' ; . % 800
§ 216l h .]” 200 = 600:
= - =
21.4F -;F H‘-'-\. ;‘, F\ i E
2121 w ,-" \ 400—
E iy, O 1 E
21.0 100 200
F -ﬁ'-u._ S ] -
20.8f "_50 g RPN NP ey | |
S N S S I 2.3 22.4 225 26 27 22.8 22.9 23 23.1
w0 0 s & SP F::'lgse Bogster (dlg) P (MeVic)

Similar results for 20pC



*  BPM commissioning (MK) = only LOW.BPM1 shows signals (tunnel access is needed)

Gun characterization -> Pz vs. gun phase for various gun gradients with Gaussian laser pulses = LMM-2G

Weeks 6,7: Planning

* Longitudinal momentum measurements (LMM)

LPS tomography (DM program) = ??? (after the flat-top re-adjustment)
* Solenoid BBA (MK)

*  Gun stability measurements (lIgl)

Phase stability
Long Term Tests (LTT) — night runs = 650us x 5-5.5MW
* Emittance:

Emwiz/emcalc tests (new video client)

Emittance for short Gaussian and low charge (BM) = EGOQ

Emittance InC with nominal FT = E1nC
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Measurement program 2013/1

Responsi

item ([Task Description ble program available?

1 Gun-3.1 conditioning +Cs2Te cathode MK +

2 CDS booster test run ?,MK M
Gun characterization

3 Long. momentum measurements + data for LPS tomography trial DM, MK [+
Ampli h

4 Gun stability measurements mp |tude'and phase, Igl +
+ pulse train flatnness

5 Emittance measurements Min emittance fo.r 0.02;0.1; 0.25;1;2 MK, GV
and 3nC (new), slit scan

6 Emittance vs. booster gradient 100pC GV

7 Emittance vs gun gradient 45 vs. 60MV/m

8 Emittance vs. laser rt +MG, GK

9 Emltar.1ce optimization for laser pulse length variation

Gaussian
10 Emittance along the beam line 100pC? Gek
and tomography

11  |RF gun coupler kick studies ?7?7? MK, Igl

12 |Studies for PWA Kapton window tests MG

13  |Solenoid BBA Still magnetizable parts MK +

14 |BPM commissioning Timing + calibration MK +

15 |Low charge studies short pulse characterization BM +

16 |Laser shapes adjustment Temporal and transverse GK, MG




Longitudinal momentum after the gun = LMM?2 program (MK)

meas#|Task Description Tool Soft Remark Info
1 |LaseratVC2 Cathode laser transverse distribution, BSA=1.2mm VC2 camera VideoClient3 10frames Xrms/Yrms=
) X Matlab tool:
2 |Laser temoporal profile Cathode laser temporal profile 0SS . . FWHM= srt=
TempProfFit_WINdoubleFit.m
3 |RF power -> max max. peakpower in the gun (7.7MW?) peak power=
4 |Resonance and FB Gun temperature tuning to min reflection, FB=ON 100 or 200us reflection=
PzMax=
5 |Rough momentum scan Rough momentum scan in LEDA, find MMMG phase LEDA MAMA 1deg step Ir;ai:i
. o . LTO=
6  [LTO tuning Tune the laser transmission (LTO) for Q(MMMG)=1nC LOW.ICT1 Matlab tool if (Q<1nC), LT0=100% Qo=
. . X . . ImainFO=
7 |Focus at LOW.Scrl Find Imain to focus e-beam for Q(LTO,MMMG) LOW.Scrl VideoClient3 approximately
Xrms/Yrms=
Matlab tool:
8 |Schottky scan Bunch charge vs. gun phase (ImainF0) LOW.ICT1 atiabtoo X 1 deg step Qmax=
phasescangui.m
tune Imain*; 10 (30) statisti Imain0=
9 |LEDA scan Gun phase scan for longitudinal momentum for LTO LEDA MAMA une fmain B0 st main
Phase Step=0.5deg MMMG= ; MaxPz=
1 — o~
10 |Momentum distribution  |Momentum distribution at MMMG and LTO LEDA MAMA e et main
fine Imain tuning if nessesary MMMG= ; MaxPz=
L ~50-1 LT1=
11 |LT1 tuning reduce LT for smalller charge, ER 50 OOPC_ T ‘
but reasonable S2N at LEDA tune Imain if r y Imainl=
ImainF1=
12 |Focus at LOW.Scrl Find Imain to focus e-beam for Q(LT1,MMMG) LOW.Scrl VideoClient3 approximately
Xrms/Yrms=
Matlab tool:
13 |Measure bunch charge Imain=ImainF1 LOW.ICTL atlabtoo 100 statistics LT1= Q1=
MeasureCharge.m
. Matlab tool:
14 [Schottky scan Bunch charge vs. gun phase (Imainl, LT1) LOW.ICT1 X 1 deg step Qmax=
phasescangui.m
tune Imain*; 10 (30) statistics Imainl=
15 |LEDA G h for longitudinal tum for LT1 LEDA MAMA
scan un phase scan for longitudinal momentum for Phase Step=0.5deg VTG . MaxPz=
50 (100) statistics Imain=
16 |[Momentum distribution Momentum distribution at MMMG and LTO LEDA MAMA ) ( ) .
fine Imain tuning if r y MMMG= ; MaxPz=
17 |RF power -> 7MW
18 |Resonance and FB Gun temperature tuning to min reflection, FB=ON 100 or 200us reflection=
. ) PzMax=
19 |Rough momentum scan Rough momentum scan in LEDA, find MMMG phase LEDA MAMA ldeg step Imain=
20 |no LTO tuning! LTO remains the same for all power levels!
ImainF0=
21 |Focus at LOW.Scrl Find Imain to focus e-beam for Q(LTO,MMMG) LOW.Scrl VideoClient3 approximately, LTO=fixed XT;I:/Yrms—
Matlab tool:
22 |Schottky scan Bunch charge vs. gun phase (ImainF0, LTO) LOW.ICT1 atiab oo . 1 deg step Qmax=
phasescangui.m
tune Imain*; 10 (30) statistics Imain0=
23 |LEDA G h for | itudinal tum for LTO LEDA MAMA
scan un phase scan Ttor longitudinal momentum for Phase Step:O.Sdeg MMMG= ;MaxPz:
50 (100) statisti Imain=
24 |Momentum distribution Momentum distribution at MMMG and LTO LEDA MAMA ! : )_5 2 IS_ |cs. main
fine Imain tuning if nessesary MMMG= ; MaxPz=
25 |LT1 tuning reduce LT for smalller charge, LEDA 50-100;?C‘ LTlf
but reasonable S2N at LEDA tune Imain if r y Imainl=
ImainF1=
26 |Focus at LOW.Scrl Find Imain to focus e-beam for Q(LT1,MMMG) LOW.Scr1 VideoClient3 approximately
Xrms/Yrms=
Matlab tool:
27 |Measure bunch charge Imain=ImainF1, LT=LT1 LOW.ICT1 100 statistics LT1= Ql=
MeasureCharge.m
. Matlab tool:
28 |Schottky scan Bunch charge vs. gun phase (ImainF1, LT1) LOW.ICT1 . 1 deg step Qmax=
phasescangui.m
29 |LEDA scan Gun phase scan for longitudinal momentum for LT1 LEDA MAMA tune Imain®; 10 (30) statistics Imain1=
P e Phase Step=0.5deg MMMG= ; MaxPz=
50 (100) statistics Imain=
30 |Momentum distribution Momentum distribution at MMMG and LTO LEDA MAMA ) ( ) L
fine Imain tuning if r y MMMG= ; MaxPz=

repeat 17-30 for peak

4; 3: 2 MW
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