Charge increase / emittance

measurement guideline

1. Increase of laser pulse energy at photocathode by adjusting

polarization
2. Choosing the right light level for beamlets in emittance
measurements
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Characterization of Vacuum Mirror Reflection (from 2011)

Reflectivity (%)

Vacuum Mirror Reflectivity for both Polarizations
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LT-Ultra mirrors have significantly higher reflectivity, close to the theoretical value
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Idea: Insert A/2 plate at Laser to Rotate Polarization

24052015 M. Gross, O. Ch Sl 24052015 M. Gross. O. Maximal achievable charge (measure with Low.FC2) for lambda half plate at
05:57 Lishilin S 06:33 Lishilin 42deg - increased by 5%
Lambda half plate rotaticn angle a little off what expected: crystal inserted with an cffset? Or
other polarization rotation effects in laser beam line?

. = o Standard: 256pC
- Laser transmission = 42.00 %, BSA = 1.10 mm, Solenoid SP = 380.00 A With lambda half plate: 269pC
Laser transmission = 42.00 %, BSA = 1.10 mm, Solenoid SP = 350.00 A
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Q =255.58 +/- 3.71 pC.

Q =268.55 +/- 3.69 pC.
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Charge, pC ] Charge, pC
Data saved to /doocs/measure/ChargeMeasurementsf2015/20150522N /charga_0555.kxt Data saved to /doocs/measure/ChargeMeasurements /2015 /20150523M/charge_0633.txt
Charge measurement using Low.F[C2. Charge measurement using Low.FLC2,

> Increase from 256pC to 269pC — 5% higher

> Higher charge corresponding to reflection increase (single
measurement)
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Check of laser distribution at VC2 (open aperture; 1.1mm)

Standard setup A2 plate inserted

24052015 M. Gross, O. L VC2- i 24052015 M. Gross, O. Laser on VC2; open aperture - lambda half plate inserted
06:01 Lishilin PR s YRR SRR 0 Lishilin folding mirrors in UV
Distributicn is unchanged
Lambda half plate at Odeg

No loss of beam quality
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What is the correct intensity to measure emittance?

. Scaled y-emittance
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1. Intensity too low

[ #16 Saturation inside of MOl : EMSY1Y_354A_2015_05_25_05_24_03_fra

[7] #15 Saturation along scan {inside of MOI) : EMSY1Y_354A_2015_05_25_05_
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3. Intensity too high

[0 #16 Saturatlon Insida of MOI : EMSY1Y_354A_2015_05_25_05_49_33_from [ £13 Saturation along scan (inside of MOI) : EMSY1Y¥_334A_2015_05 25_03 49_
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2. Intensity ok (lower end)

[T] #16 Saturation inside of MOI : EMSY1Y_354A 2015 05 25_05_07_54_fr [T #15 saturadon along scan (Inslde of MOI) : EMSY1Y_354A_2015_05_25_ 05
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2. Intensity ok (higher end)

™ #16 Saturation inside of MOI : EMSY1Y_354A_2015_05_25_05_44_32_fromt ~1#15 Saturation along scan (inside of MOI) : EMSY1Y_354A 2015 05_25_05_44
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