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XFEL Solenoid BBA on 14-15.11.2016 

Imain=-400A…step (10)20A…+400A 



Mechanical “intervention” to correct the pitch angle 



XFEL Injector solenoid BBA 
on 18.12.2016 

M. Krasilnikov, Y. Kot 
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Raw data 
roll 0 mrad 

yaw 3.4422 mrad 

pitch -1.6778 mrad 

x_off -0.7 mm 

y_off -0.1 mm 

colour roll yaw pitch x y file DXsol DYsol steps 

cyan -2 3.15 -2.1 -0.755 -0.03 2016-12-18T152436 -0.1 0   
blue -2 3.15 -2.1 -0.655 -0.03 2016-12-18T153012 0 0 step0 

green -2 3.15 -2.1 -0.555 -0.03 2016-12-18T153605 0.1 0 step1 
red -2 3.15 -2.1 -0.655 -0.13 2016-12-18T154319 0 -0.1   

black -2 3.15 -2.1 -0.655 0.07 2016-12-18T154914 0 0.1 step2 
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Simultaneous simulations of 3 steps 

Fixed (for these simulations): 
Ecath=30MV/m 
Phase=-153deg 
<Pz>=3.56MeV/c (?) 
 Try to (slightly) fit them as well? 
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Simultaneous simulations of 3 steps (+ 2RF parameters) 

<Pz>=3.05MeV/c (?) 
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Current conclusions 
• Based on measurements from 18.12.2016 

• Obtained misalignment list: 

 

 

 

 

 

 

• Recommendations: 
– DXsolenoid=+230um 

– DYsolenoid=+100um 
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Step0 only 
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Expected: Step0+solenoid offsets=0 
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Expected: …+Pitch0 
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Expected: …+Yaw0 

NB: Only laser misaligned 
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XFEL PI Solenoid BBA:  
next iteration on 21-22.12.2016 

M, Krasilnikov, Y. Kot 



Measurements 21.12.2016N 
roll yaw pitch x y file DXsol DYsol steps 

-2 2.1 -2.95 -0.27 0.22 2016-12-22T042904 0 0 step0 
-2 2.1 -2.95 -0.17 0.22 2016-12-22T051855 0.1 0 step1 
-2 2.1 -2.95 -0.27 0.32 2016-12-22T054553 0 0.1 step2 



Simulations (Ez=30MV/m, Phi=-153deg fixed) 



Simulations (Ez, Phi tuned) 



Simulations: step 0  only (“best”) 



Simulations: step 0  only (“best”, Ez,Phi tuned) 



Next Steps (?) 
• We are probably coming to systematic limit of the procedure 

(measurements + solenoid positioning) 

• Angles ~0.001 and smaller, offsets <100um 

• Improve stability/reliability of BPM measurements (curves should be 
smoother). ?Increase BSA to 1-1.2mm? 

• ?try 2D (Xsol,Ysol), step 50 um scan w.r.t. the actual position? 



Simulations: step 0  only: 
Xsol0 



Simulations: step 0  only: 
Xsol0; Ysol0 



Simulations: step 0  only: 
Xsol0; Ysol0; Y-angle0 



Simulations: step 0  only: 
Xsol0; Ysol0; Y-angle0 ; X-angle0 



Simulations: step 0  only: 
Xsol0; Ysol0; Y-angle0 ; X-angle0 ; Y-angle0; Xlas0 



Simulations: step 0  only: 
Xsol0; Ysol0; Y-angle0 ; X-angle0 ; Y-angle0; Xlas0; Ylas0 

1 point as it 
should be 



Final measurements on 23.12.2016 

Imain=-400A…step 20A…+400A 



New implementation: Static homogeneous magnetic field 



But: To be combined with BPM offsets 

(HxEarth, HyEarth, HzEarth)  X_BPM, Y_BPM offsets 



Proposals to measure RF-gun coupler kick at EXFEL 
M. Krasilnikov (12.12.2016) 

1. Power in the gun: 1.5 MW (~like for the laser and solenoid BBA), FB=On (if possible) 

2. Solenoids and steerers are off, solenoid degaussed 

3. Cathode laser: BSA=0.5mm (or smaller) 

4. Laser BBA is (roughly) done  record the laser position (image) at the VC camera 

5. Bunch charge ~ 50pC(?) – 1st BPM should deliver reliable measurements (position and 
bunch charge) 

6. Gun phase scan in the low energy dispersive arm  Pz vs. SP Phase  MMMG phase 

7. Basic measurement: beam position and bunch charge (1st BPM) vs. gun SP Phase 

8. Scan cathode with 0.5 mm step (XY-grid) 

1. Record laser beam at the VC camera 

2. Gun phase scan: beam position and bunch charge (1st BPM) vs. gun SP Phase 

9. (If time) Repeat 1-8 with 5 MW in the gun (nominal). 

 



RF-gun coupler kick measurements at EXFEL 
13-14.12.2016 



RF-gun coupler kick measurements at EXFEL 
13-14.12.2016 



Remarks from the XFEL recommissioning (MK, week1/2017) 
• Sequencer and scanner are very useful! 

 



Remarks from the XFEL recommissioning (MK, week1/2017) 
• LH energy server  +cross checked with vector sums of gun,A1, AH1 



Remarks from the XFEL recommissioning (MK, week1/2017) 
• TV system is strongly integrated into DOOCS (ML  fast filtering + mean and rms values) 

• Off-axis screens + kickers  very helpful for the fast matching 

• Experts are highly motivated and very cooperative 

• … 


