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In{12]:= RemoveC@ONames["0"]

'\/-5 fl[xl Z] efatx,z]f :
2 £2 [x, z]

03 . %] 1= Jeayxeayzeayx+a z’ ragnug
£3 0% . 5] 13 34D X oDy 3+ Dy T +Dx’ + by 3% + bgx® 3+ by x 22 + by xX? + by 35
£ _, 3] 12 @+ 1 R+ C2 B+ CINB+C (K +C3 B + QX T+ CrXT2 + 0 X° + Q5 B3

flx_,y_,z2_] 2=

8; =0.2284; 83 = -0.1165; a3 = ~0.078; a, = 0.003616; a; = 0.006525;

by =0.6431; b; = -0.07293; by = -0.1255; b, = 0.4192;

bs = 0.0003568; bg = 0.04701; by = 0,004425; by = -0.149; by = 7.723x107%;
Co=-2.041;¢; = -9.154; ¢c3 = 0.08928; c3 = 0.5068; c, = -1.806;

Cs = -0.0001643;7 ¢ = -0.6042; ¢, = -0.046563 ¢4 = -2.13; cy = 0.0001664;

glx_, vy , z_] := V3 galx, =] eB ¥ g Ix, v, z];
2 gy[x, z)

TR R IETEEY 'R TY "y W Y VR LEY Wer

Six_ . 2] 121+ X+ B3+ I3 +B X +Bs2? ¢ B¢ x? 2+ B, x2% + By x* + By %)

Six ., 3] 232 G101 +C32+C RB+C X +Cs 37 +Cex32+Crx3? + Cyx? +Cy 2%,

1v(amsas $)ys (arae 2) ¥

1+ (Bi+ B 21 ¥+ (Bs+Bs 2) vo

Six , ¥ ,2] =

A =0.4237; &; = -0.102; A, = -0.09466; A, = 0.004205; A5 = -0.01283;

B =0.7361; B, = -0.064635; B, = -0.1577; B, = 0.6479;

Bs = 0.001515; B¢ =0.1261; B, = 0.005783; By = -0.1909; By = 7.478 x 107%;
€Co=-1.897;C; 2 -11.167C; = -0.08763; C3 = 3.041; C, = 0.05795;

Cs = -0.003451;C4=-3.089;Cy 2-0.2007;Ce=-2.065;Cy =0.001382;

a, =7.64%9; a; = -0.08598; a, = -10.25; a, = 0.1067;

B1=8.012; B, = -0.08598; B, = -11.22; B, = 0.1106;

(* —D—“_"G( ks 6[ Y—YDI kalk_/3> *)

imdw([ksep_, sigeD_, kbD_, knkb_] :=

s z= (kbD (12 ksep)’)%;

1 \F sigeD
Block|[{x, v, 2}, x= (kbn m) y=
r = knkb;
ITE{ %< 0.1 |} z>14|ix>2]]|
( £i{%, vy, z) (1-7%)+ g[x, vy, z] £®) < 0.1, Print{"warning! x=", x,
- =", Y., - z=", %z, " m=.l f[xl Y, ‘] (1_22) + g[xl Y, Z] 22]];
[ xf[x,y, 2] (1-7")+ xg[x, v, 2] "] ]
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2. Initialize FEL paramters

Ag = 101.56;

¥ = 27978;
€n=1.5%10"°;
I;_ = 170‘53

I, = 3400;

)' = 0003;

A, =0.15%x107°;
oy =2x1074;
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In[17]:= waterfit = Table[

{2s, Module[{}, §=K*2 /4/ (1L+K*2/2);
J = BesselJ[0, §] - BesselJ[1, £];
kg = (%) /Ay

ep =€y /Y;

ksep = k; ep;
Do =V ((8To) /Ia

K22 /(1+K*2 /2) J*2/%):;
kg = (27) / Ap;
kv = (27) / Awi

koD = kg / (ke Do) ;

sigoD = o,/ Do;

Xp 27:1

Ag
K = K 2nx
T2y 2.;
Le = Ay / (4 Dy

imdw[ksep, sigoD, koD, kg, /kg]) ]}

, {Xg, 55, 150, 5}];:
ListPlot[waterfit]
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Waterbag, nasura. 1990, Yu, Krinsky, Slucksterr

Waterbag, strong 1995, ¥Yu, Hung., Li, Hrinosk

Gaussian, nazural 1992, Chin, Kim, Xie:




LCLS Gain Length
Compare waterbag with gaussian model

T waterbag fit

E ] gaussian fit
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