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Photocathode laser pulse shaping with TDS 

http://pitzlb.ifh.de:8080/PITZelog/data/2016/43/26.10_a/2016-10-26T17:08:12-00.ps
http://pitzlb.ifh.de:8080/PITZelog/data/2016/43/26.10_a/2016-10-26T17:08:20-00.ps


Setup emittance measurements with obtained flattop laser 

> VC2 

> LEDA scan 

> HEDA1 and HEDA2 scans 

> Charge 
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http://pitzlb.ifh.de:8080/PITZelog/data/2016/43/27.10_n/2016-10-28T01:01:14-00.ps
http://pitzlb.ifh.de:8080/PITZelog/data/2016/43/27.10_n/2016-10-28T01:04:16-00.ps
http://pitzlb.ifh.de:8080/PITZelog/data/2016/43/27.10_n/2016-10-28T01:15:56-00.ps
http://pitzlb.ifh.de:8080/PITZelog/data/2016/43/27.10_n/2016-10-28T01:17:45-00.ps
http://pitzlb.ifh.de:8080/PITZelog/data/2016/43/27.10_n/2016-10-28T01:29:18-00.ps
http://pitzlb.ifh.de:8080/PITZelog/data/2016/43/27.10_n/2016-10-28T06:47:11-00.ps
http://pitzlb.ifh.de:8080/PITZelog/data/2016/43/27.10_n/2016-10-28T06:48:09-00.ps


Emittance FT-500pC  

> 27.10N 

Xem= 0.993 mm mrad 

Yem= 0.866 mm mrad,  

XYem= 0.927 mm mrad 

 



LPS tomography from HEDA1 Scan 

dpz = 4.657 [keV/c] 

dz = 0.100 [mm] 

RMS bunch length = 2.11 [mm] 

RMS momentum spread = 44.06 [keV/c] 

Longitudinal Emittance = 57.26 [mm*keV/c] 



TDS measurements at PST.Scr1 

> TDS phase scan 

> Images 

> Profile 

http://pitzlb.ifh.de:8080/PITZelog/data/2016/43/27.10_n/2016-10-28T05:30:51-00.ps
http://pitzlb.ifh.de:8080/PITZelog/data/2016/43/27.10_n/2016-10-28T05:39:30-00.ps
http://pitzlb.ifh.de:8080/PITZelog/data/2016/43/27.10_n/2016-10-28T05:39:32-00.ps


Beam transport to HEDA2 

> Quads 

> Steerers 



FT Longitudinal Phase Space (LPS)  PZ(horiz)-Time(vert) 

500pC 100pC 220pC 



Cathode laser 

temporal 

profile 

LPS(Q=0.5nC)  

LPS(Q=0.1nC)  

ASTRA simulations 
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Conclusions 

> Photocathode laser pulse shaping: 

 No OSS so far 

 Using TDS is tricky, but possible 

> TDS + PST.Scr1: 

 Higher charges are better for S2N reasons 

 Charge reduction  increase of the temporal modulations 

> TDS + HEDA2 = Longitudinal Phase Space (LPS): 

 LPS is strongly modulated and consists of several (up to 7) bunchlets 

 Chirps of bunchlets ┴ to the overall beam chirp 

> Explanation: 

 MB Instability? 

 Beam transport? 

 Systematic limitation of the pulse shaper?  

> … 



LPS based laser pulse shaper optimization 

http://pitzlb.ifh.de:8080/PITZelog/data/2016/40/09.10_M/2016-10-09T13:13:53-00.ps
http://pitzlb.ifh.de:8080/PITZelog/data/2016/40/09.10_M/2016-10-09T13:17:02-00.ps

