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o Update on increasing laser frequency

o Compton edge in short pulses



Increasing laser frequency: Pair creation & BIYMOUTH 210

Assuming no losses in frequency conversion process (17.5 GeV ~s):
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@ Clear advantage to increasing the frequency of the laser for intensities £ < 2



Increasing laser frequency: Pair creation & PIYMOUTH 3/10™

Assuming realistic losses in frequency conversion process:

17.5 GeV, Losses: 2w=0.25, 3w=0.125
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@ Advantage of frequency-increasing, is neutralised by losses.



Increasing laser frequency: Pair creation & PIYMOUTH 4/16™

Integrating each case over 35fs pulse (shown here e.g. second harmonic):




Increasing laser frequency: Pair creation = BIYMOUTH 5/10™

Integrating over 35 fs pulse assuming no losses:

17.5 GeV, No losses
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@ Even more of an advantage of frequency-increasing



Increasing laser frequency = BIYMOUTH /16

Integrating over 35 fs pulse assuming realistic losses:

17.5 GeV, Losses: 2w=0.25, 3w=0.125
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@ Advantage of frequency-increasing to 2w is neutralised by losses, but not to 3w.



Compton edge in short plane-wave pulses & BIYMOUTH /1™

@ For a given electron lightfront momentum (energy and angle),
the pulse form determines the Compton spectrum

NLC Harmonics (monochromatic): {=1., n,=0.166
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Compton edge in short plane-wave pulses
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@ For a given electron lightfront momentum (energy and angle),

the pulse form determines the Compton spectrum

NLC Spectrum (LCFA): £=1.,
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Compton edge in short plane-wave pulses & BIYMOUTH 6/16™
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Compton edge in short plane-wave pulses & PIYMOUTH 10/16°
Changing &:
£=05

¢=0.5, n,=0.166, 1=35. fs
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Compton edge in short plane-wave pulses & PIYMOUTH 11/16°
Changing ¢&:
£=08

§=0.8, n,=0.166, 1=35. fs
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Compton edge in short plane-wave pulses & PIYMOUTH 13/16°

Changing &:
£€=1

¢=1., n=0.18, 1=35. fs
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Compton edge in short plane-wave pulses & PIYMOUTH 13/16°

Changing &:

£€=15

¢=1.5, n,=0.166, 1=35. fs
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Compton edge in

short plane-wave pulses
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Changing 7:

7 =50fs
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Compton edge in

short plane-wave pulses
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Changing 7:

7 =35fs
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Compton edge in

short plane-wave pulses
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Changing 7:

T=171s
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Compton edge in

short plane-wave pulses
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Changing 7:

7 =285fs
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Compton edge in

short plane-wave pulses
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Changing 7:

7T =51s
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Spulse

--- 88 = 25.00%




Compton edge in short plane-wave pulses & PIYMOUTH 19/16°
Changing 7:
T=>51s

¢=1., N=0.166, 1=5.09091 fs
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o Compton-edge washed out in ultra-short pulses.
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@ To do: finite focus effects.



