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J,aﬁ Basic Equations
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phase change due to interaction with jth harmoic optical field:
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all harmonic interaction contribute

but many of them can be ignored 0k 7
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discussion

® Small Aj

—a ~ Z HJ (n‘A eV

Im;j=n j
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® Small signal J

—a,, 4,D)e” o coupling
dz \
First term of power series
. NS
Linear case
. v .
Small signal gain
5 2 n=1: fundamental case
7 X
g——n[ plj (47N p)’ —xsmc B, - ng,'L
High gain:  NHG, fundamental dominant
)

d ~ rneau5 nﬂ’sn my,—@ z N\
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n=1: result of:

J. C.Gallardo et.al. Phys Rev.A36(1987)3222



@ FL.S2006, DESY
NHG in SASE
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Consider exponential gain, mono-energetic resonant e-:
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ef . effective input power of SASE, see my next report



{\ FI1.S2006, DESY

= B AR JEI3E

g

Further approximate, before saturation

id F neaugpn/lsn (_inAl jn
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Pk Numerical result (for LEUTL FEL)
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@ LEUTL FEL:

N here simulation (MEDUSA)*
Saturation P, =0.9MW 2.6TMW
P, =148MW TO0OMW
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Power (W)

Z (m)

Primary numerical result (for HTF)
from basic Eq.s (program TDHI1D)
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NHG in HGHG

In the gain section of HGHG™*:

d . rneau é‘ n ﬂ“sn —in
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Bunching due to seeding laser (1 =4 )
o o'
Py = —MAG cos(g, + 5)
5pz(au1)

*JiaQika,; Nucl.Instr. & Meth. A519, (2004) 489



FI1.S2006, DESY

|NSRL Bunching due to harmonic
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Dominant: seeding, and fundamental of gain section

dZ Sh, 7/

(mny +h)=nn,

mn, + h = nn,

n,=1 n,=n: HGHG
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Primary numerical result for NHG in HGHG

More detailed calculation are on going...
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Thank you



