
500 pC emittance  

(Gaussian cathode laser pulses) 



500pC Emittance (20.07.2016M): 60MV/m, BSA=1.2mm, 387A 
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380 0.402 0.226 1.738 0.856 0.301 1 5 2 17 4 21 1.664 0.902 25 21 1.701 0.879

382 0.437 0.232 1.548 0.720 0.318 1 5 2 17 3 21 1.380 0.823 25 21 1.462 0.77

384 0.486 0.241 1.362 0.529 0.342 1 8 2 18 2 19 1.123 0.684 17 21 1.237 0.602

386 0.535 0.277 1.177 0.520 0.385 1 12 2 20 2 20 0.705 0.509 14 21 0.911 0.514

387 0.597 0.333 1.144 0.518 0.446 1 16 2 21 2 21 0.569 0.438 17 21 0.807 0.476

388 0.713 0.422 1.337 0.702 0.549 1 20 3 21 4 21 0.662 0.492 18 21 0.941 0.588

390 1.127 0.594 2.100 1.166 0.818 3 19 6 21 8 21 0.873 0.736 30 21 1.354 0.926

(Stat: 1x3 for X 3+2 for Y) 

Xemit=( 1.124 +/- 0.015 ) mm mrad 

Yemit=( 0.576 +/- 0.041 ) mm mrad 

XYemit=(0.805 +/- 0.029 ) mm mrad 

 



500pC Emittance (21.05.2015M): 53MV/m, BSA=1.2mm, 354A 

Xemit = 0.990 +/- 0.030 mm.mrad 

Yemit = 0.649 +/- 0.017 mm.mrad 

XYemit = 0.801 +/- 0.014 mm.mrad 

 



500pC Emittance (02.10.2015A-N): 53MV/m, BSA=1.3mm; 357A 

Xemit = 0.857 +/- 0.023 mm mrad 

Yemit = 0.750 +/- 0.042 mm mrad 

XYemit = 0.801 +/- 0.025 mm mrad 

 



500pC Emittance (31.10.2015M-A): 60MV/m, BSA=1.4mm, 396A, shortG 

Xemit = 1.093 +/- 0.015 mm mrad  

Yemit = 0.754 +/- 0.021 mm mrad  

XYemit = 0.908 +/- 0.014 mm mrad 

 



500pC Emittance: 2016 vs 2015 

(20.07.2016M): 60MV/m, 

BSA=1.2mm, 387A 

6.57MeV/c 

23.6MeV/c 

(21.05.2015M): 53MV/m, 

BSA=1.2mm, 354A 

6.06MeV/c 

21.4MeV/c 

(02.10.2015A-N): 53MV/m, 

BSA=1.3mm; 357A 

6.10MeV/c 

21.2MeV/c 

(31.10.2015M-A): 60MV/m, 

BSA=1.4mm, 396A 

6.78MeV/c 

21.1MeV/c 

EMSY 

XPX 

YPY 

VC2 



500pC Emittance (20.07.2016N): 60MV/m, BSA=1.2mm, 387A 

Xemit=1.212 +- 0.03 mm.mrad 

Yemit=0.971 +- 0.046 mm.mrad 

XYemit=1.085 +- 0.029 mm.mrad 

!NB: RF2 and RF1 

were re-configured 

by HH-experts 

(uTCA-timing) 

http://pitzlb.ifh.de:8080/PITZelog/data/2016/29/20.07_n/2016-07-21T05:27:13-00.ps


500pC Emittance: 20.07.2016M vs 20.07.2016N 

Xemit=1.212 +- 0.03 mm.mrad 

Yemit=0.971 +- 0.046 mm.mrad 

XYemit=1.085 +- 0.029 mm.mrad 

(Stat: 1x3 for X 3+2 for Y) 

Xemit=( 1.124 +/- 0.015 ) mm mrad 

Yemit=( 0.576 +/- 0.041 ) mm mrad 

XYemit=(0.805 +/- 0.029 ) mm mrad 

 

http://pitzlb.ifh.de:8080/PITZelog/data/2016/29/20.07_n/2016-07-21T05:27:13-00.ps


500pC Emittance: 20.07.2016M vs 20.07.2016N 



Week 29 plans: Further conditioning + Photoelectrons 

1. Conditioning for 650us x 6.5MW (sharp resonance!): 
1. 400us X 7.5MW  650us 

2. Phase shifter re-adjustment (+RF group)done? 

2. Fast recovery tool  next steps? 

3. Solenoid BBA  check 

4. CDS booster: dark current and MP measurements 

5. E-beam imaging studies? 

6. TDS (re-) start (+RF experts): 
1. RF commissioning 

2. PST.Scr1  mapping for the homogeneity 

7. Projected emittance check (?60MV/m, MMMG, 1.2mm, 500pC): 
1. E-beam transport  steerings 20.07 10:50? 

2. Imain scan + 3x3 stat 

3. Booster gradient scan:2.5MW 

4. 3.5MWbooster and BSA=1.1mm  Imain scan + 3x3 stat 

8. Bunch length with TDS 

9.  dE-program 

10.Slice emittance (the best projected emittance setup as a start) 

11.BPM (further check) 

12.  Insert new cathode  Q-train re-measure? 

 

 Dark current monitoring 

 Monitor the resonance 

temperature: 
 4MW (10MWdc) x 400us eff 

x1% reflection 

 for 50,100, 200, 400us: 6MW 

x3%reflection 

Solenoid BBA 

Imaging 

Asymmetry 

Cond tests 

TDS 

Emittance 

Emittance 



Measurement program 2016 

# Task Coordinator 
Duration 

(shifts) 

Meas. 

Program 

Remark 

 

1 Dark current monitoring 30min-1h + 6.5MW, 200us, 1% + DCM? Ongoing 

2 Resonance temperature monitoring YR 30min-1h + 4MW, 400us, 1% Ongoing 

3 Laser BL alignment MG 2d? + Done 

4 Laser BBA YR 1-2 shifts + LBL aligned Done 

5 Solenoid BBA MK 3-4 shifts + u-mover works Done* 

6 
Longitudinal momentum characterization 

(maxPz, MMMG vs. peak RF power gun) 
MK 5-6 shifts + Done 

7 
Emission studies (+charge profile of pulse 

train  nose in the bunch charge train) 
MK 4-5shift+ ? 

Request from FLASH (S. Schreiber),  

?Right after the cathode insertion? 
Started 

8 Dummy plasma cell (window foil) stress tests MG 5d+ + 6MW, 100pulses, boosternominal Done 

9 E-beam asymmetry studies IgI, MK ? ? Done* 

10 dE: LPS, slice energy spread characterization MK, J. Zhu +/- 
Request from HH (M. Dohlus, J. Zhu), 

TDS 

11 BPM commissioning MK,FT 3-4+ +/- E-beam, Q~0.5-1nC Ongoing 

12 Projected emittance studies ? 
(53MV/m vs. 

60MV/m)x(FTvs.Gauss)+TDS 

13 Slice emittance studies HH ? TDS 

14 Plasma experiment MG ? TDS 

15 Plasma TR GL TDS 

16 3DElla commissioning TR, JG ? 

17 TDS commissioning/characterization? HH ? 

18 CDS booster studies (dark current) I.Rybn., IgI + no e-beam needed, CDS IL works Done? 

19 Commissioning of res. temp. tool YR 3 shifts + Done? 

20 THz related experiments: 4nC PB 8 shifts + 
EMSY1-3, all screens, TDS, HEDA1,2 

(long laser – FT ot Gauss) 

21 THz related experiments: short bunches PB 3 shifts + 
TDS available, BSA=3.0mm  

homogeneity 


