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INTRODUCTION

Standard insertion devices will be provided to each sector by
the Advanced Photon Source. It is important to define the radiation
characteristics of these general purpose devices. In this document,
results of Monte-Carlo simulation are presented.  These results,
based on the SHADOW program,1 include the APS Undulator A (UA),
Wiggler A (WA), and Wiggler B (WB).

In an undulator, the energy tuning is accomplished by changing
the magnetic gap opening. Fig. 1 shows the first harmonic energy
and the deflection parameter K, as a function of the magnetic gap size
for Undulator A. Note that by varying the magnetic gap, the first
harmonic energy may be tuned from 4.5 keV to 13.5 keV, which
corresponds to a change in K from 2.1 to 0.3. The brilliance of the
first and the third harmonic were calculated for this range of K
values, and the spectra are displayed in Fig. 2. Very high brilliance
on the order of 108 is generally obtained from the first harmonic,
while the third harmonic extends the spectral range up to 40 keV.
The parameters of Undulator A used for this calculation are listed in
Table 1, and the energies of the first 3 harmonics computed using:

nhc 2y2 n=1 23
A (1 + K2/2)

are listed in Table 2.

E=

To adequately handle and make efficient use of this
unprecedented brilliance in the hard x-rays, detailed information

about its spatial distribution is needed. For this purpose, the angular

1 B. Lai and F. Cerrina, Nucl. Instr. and Meth. A246, 337 (1986); B. Lai, K.
Chapman and F. Cerrina, Nucl. Instr. and Meth. A266, 544 (1988).



distribution of x-rays produced by Undulator A has been simulated
here (see Figs. UA1 - UAS57) for K ranging from 2.1 to 0.3 in steps of
0.1. For each K, the radiation pattern in angular space (x’,y’) was
modeled at the first 3 harmonic energies using an undulator
modeling method described previously.2 In each figure, the APS
beam emittance case is shown together with the limiting case of zero
emittance, so that contribution from higher harmonics and effects of
emittance broadening may be easily identified. Note that in most
cases, the central cone is dominated by the beam divergence. These
angular plots, when multiplied by the distance from the source,
represent the spatial flux pattern obtained in the far-field regime.
For the near-field region, the spatial distribution is further
broadened by the finite source size in x and y (besides the zero-
emittance pattern is more complex).3 A program to take into account
the near-field effects is being developed at APS. Each diagram is
generated with 1000 rays and is displayed over an angular limit of 1
mrad by 1 mrad in x" and y Because a fixed number of rays (1000)
~is always used in creating the angular plots, they do not show the
relative intensity variation between the harmonics. That information

is contained in Fig. 2.

In the second part, similar angular plots for the two wigglers
are presented (Figs. WAl - WAS8 and WB1 - WB8). Wiggler A (WA),
with critical energy of 32.6 keV, is optimized for the high-energy
region and will extend the spectral range to 200 keV and above (Fig.
3). Wiggler B (WB), on the other hand, is designed for the low-
energy region with E¢ = 9.8 keV (Fig. 4). Because the radiation from

a wiggler is more spread out in the horizontal direction x’, all the

2 K. Chapman, B. Lai, F. Cerrina and P. J. Viccaro, Nucl. Instr. and Meth.
A283, 88 (1989).
3 See for instance R. P. Walker, Nucl. Instr. and Meth. A267, 537 (1988).



angular diagrams are plotted over a wider limit of 2.5 mrad by 2.5
mrad. The actual extent of the ray distribution is determined by K/y.
Thus, since WA has larger K than WB, the photons are distributed
over 2 mrad for WA versus 1 mrad for WB. As for the spread in the
vertical direction y’, note that the photons are confined within
smaller and smaller angles as the photon energy increases, which is
similar to bending magnet radiation. The parameters used in the

wiggler calculation are listed in Table 3.
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Fig. 2 On-axis brilliance of Undulator A. The spectral distribution of
the first 3 harmonics are shown for the case of K = 0.3 (solid
line) and K =21 (dotted line). The overall envelope of the first
and the third harmonic for the K-values in between are showed

in dashed lines.
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Fig. 3 Angle integrated flux for Wiggler A.
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Table 1. Parameters of Undulator A used in calculation
Ao 3.3 cm
K 03 - 2.1
N 70 periods
Ey 7.0 GeV
Iy 100 mA
Ox 0.308 mm
Oy 0.085 mm
Ox' 24 urad
Oy' 9 prad
AE/E 0.1% Bandwidth
Maximum angle 0.3 mrad
Beam UAS-0 Zero
Emittance UAS-1 ex = 7.3, ey = 0.73 nm-rad




Table 2. Energy of the first 3 harmonics for Undulator A

1t harmonic

20d harmonic

3™ harmonic

NN
[ou—y

i
R N N - -

4.40
4.70
5.03

5.38
5.77
6.19
6.64
7.12
7.64
8.20
8.79
9.40

10.04
10.68
11.33
11.95
12.54
13.06
13.50

8.80

9.40
10.06
10.77
11.54
12.37
13.27
14.24
15.29
16.40
17.57
18.80
20.07
21.37
22.65
23.90
25.07
26.12
26.99

13.20
1 14.10
15.08
16.15
17.30
18.56
19.91
21.37
22.93
24.60
26.36
28.20
30.11
32.05
33.98
35.85
37.61
39.17
40.49
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Table 3. Parameters of Wiggler A and Wiggler B used in calculation

WA

WB

Ao

15 cm

25 cm

K

14

N (periods)

10

20

E¢

32.57 keV

9.77 keV

20

2 mrad

1 mrad

100 mA

0.1%

Bandwidth

0.308 mm

0.085 mm

7.3 nm-rad

0.73 nm-rad
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Fig. UA-L. The angular pattern at the first harmonic (hv = 4.40 keV)
for K = 2.1. The zero-emittance case is shown on the top (UAS-0),
while the bottom part shows the case for APS emittance (UAS-1).
The limits for each plot are 1 mrad x 1 mrad.
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Fig. UA-2. K = 2.1, second harmonic.
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Fig. UA-3.

K = 2.1, third harmonic.
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first hafmonic.
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Fig. UA-S.

K = 2.0, second harmonic.

19



USER#DISK:[XUS.S

HADOWIBEGIN.DAT;14

1

22-MAR-1901 16:16

UAS-0 K=2.0 E=14.1ke
\

22-MAR-G1 16:18:30

1|H center 0.00000E-+00

H Length 0.10000E-02

V Length 0.10000E-02
V center 0.00000E«QQ

J|AUTOSCALING

--GO0D ONLY

T0T = 1000
LOST = 0

{| Vertical: 6

Horizontal: 4

USER#DISK:[XUS.S

HADOWIBEGIN.DAT;13

22-MAR-1991 18:02

UAS-1 K=2.0 E=14.1ke
v

1 22-MAR-01

16:04:15

1IH center

0.10000E-02
0.00000E+00Q)
0.10000E-02
0.00000E+0G

H Length

V Length
V center

JIAUTGSCALING

1i--GOoD ONLY

{Itor -~
lLosT = 0

1000

{l Verticals

O

Horizontal:

)}

Fig. UA-6.

K =20, third harmonic.
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K = 1.9, first harmonic.
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Fig. UA-9. K = 1.9, third harmonic.
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Fig. UA-11. K = 1.8, second harmonic.
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Fig. UA-12. K = 1.8, third harmonic.
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Fig. UA-13.

K = 1.7, first harmonic.
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K = 1.7, second harmonic. |
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Fig. UA-15. K =17, third harmonic.
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8-APR-01 15:57:06

HH Length
] H center
{1V Length

0.10000E-02
0.00000E-00
0.1000Q0E-02

V center 0.00000E+QQ

]I AUTOSCALING

11 --G00D ONLY

ot -
1{LoST = 0

1000

1| Horizontals 4
1| Vertical: 5]

Fig. UA-16. .
30

K = 1.6, first harmonic.



USER#DISK:IXUS.SHADOWIBEGIN.DAT;11 8-APR-1991 16:08

T — T

UAS-0 K=1.6s E=12.37
= keV

L 4k 4|V center 0.00000E+Q0Q
Ll o 1| AUTOSCALING
e 3\ 1/--Go0D ONLY
\k_ o lltor - 1000
STl 1jLosT - 0

-~ 7 |{Horizontal: 4

{{ Vertical: 6
1 { 1 L L { | Laaasal

8-APR-91 16:10:15

H Length 0.10000E-02
1 H center 0.00000E-00
1|V Length 0.10000E-02

USER$DISK:[XUS.SHADOWIBEGIN.DAT;12 8-APR-1991 16:13

N

T

T ™4
UAS-1 K=1.6s E=12.37

keV

8-APR-01 16:15:37

JiH Length 0.10000E-02
11H center 0.00000E-00
11V Length 0.10000E-02

V center 0.00000E+0(

1V AUTOSCALING
--GOOD ONLY

H10T - 1000
1 LOST = 0

Horizontal: 4
Vertical: B

Fig. UA-17. K = 1.6, second harmonic.
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USER$DISK:IXUS.SHADOWIBEGIN.DAT;1

M ROt A A S S S S

'8-APR-1991 16:27

UAS-Q K=1.6T E=18.56
keV

8-APR-01 16:30:07

11H center 0.00000E+00
11V Length 0.10000E-02
V center (.00000E+-0Q

H Length 0.10000E-02

1} AUTOSCALING

1i--600D ONLY

llToT - 1000
1]LOST = 0

{iVertical: B8

Hori1zontal: 4

USERS#DISK:(XUS.SHADOWIBEGIN.DAT;2

T T

8-APR-199116:33

UAS-1 K=1.6T E=18.56
keV

8-APR-81 16:35:23

1IH Length 0.10000E-02
1IH center 0.00000E-00
|V Length 0.10000E-02

V center 0.00000E-0Q

]| AUTQSCALING

11--GooD oNLY

llToT - 1000
jjLoST = 0

||Hor1zontal: 4
{[ Vertical:z B

Fig. UA-18.

K = 1.6, third harmonic.
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USER$DISK:(XUS.SHADOWIBEGIN.DAT;2 25-MAR-1991 (08:53

UAS-0 K=1.5 E=6.6keV

1125-MAR-Q1 08:55:46

B | J{H Length 0.10000E-02
1/ H center 0.00000E+00
1V Length 0.10000E-02

V center 0.00000E+0(

]| AUTOSCALING
--GOOD ONLY

Itot - 1000
1lLosT = 0

Horizontal: 4
Vertical: 6

USER#DISK:(XUS.SHADOWIBEGIN.DAT;1 25-MAR-1981 08:47
/A B A I

UAS-1 K=1.5 E=6.6keV

M o5-MAR-91 08:49:39

H Length 0.10000E-02
H center 0.00000E+00
11V Length 0.10000E-02

V center (0.00000E+QQ

IWAUTOSCALING
--GOOD ONLY

10T - 1000
1 LOST = 0

B ; Horizontal: 4
Vertical: 6

Fig. UA-19. K = 1.5, first harmonic.
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USERSDISK:[XUS.SHADOW]BEGIN.DAT;3

o

25-MAR-1991 09:16

UAS-0 K=1.5 E=13.27k
eV

P B S

25-MAR-81 09:17:37

H Length 0.10000E-02

1tH center 0.00000E-+00
IV Length 0.10000E-02
V center 0.00000E+00

|| AUTOSCALING

|| --GOOD ONLY

Jitor -
jjLosT = 0

1000

1| Hor1zontal: 4
1| Vertical: B

USER#DISK:(XUS.SHADOWIBEGIN.DAT;4

25-MAR-1991 09:21

UAS-1 K=1.5 E=13.27k .
eV

25-MAR-91 09:23:29

1{H center
{1V Length 0.10000E-02
V center 0.00000E+0Q

H Length 0.10000E-02
0.00000E-00

1/ AUTOSCALING

1| --G0OD ONLY

tor -
1jLosT = 0

1000

llvertical: 6

Horizontal: 4

Fig. UA-20.

K = 1.5, second harmonic.
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,USERSDISKE[XUS.SHADOW]BEGIN.DAT;7 25-MAR-1981 08:53

' R UAS-0 K=1.5 E=19.900

keV

Ml 25-MAR-91 09:55:31

H Length 0.10000E-02
H center 0.00000E-00
IV Length 0.10000E-02

V center 0.00000E-QQ

AUTOSCALING
--GOOD ONLY

TOT - 1000
1|LosT - 0

1| Hor1zontal: 4
{IVertical: 6

25-MAR-1991 09:58

= UAS-1 K=1.5 £-19.900
E keV

"M[25-MAR-91 10:00:32

- I H Length 0.10000E-02
it H center 0.00000E+00

1|V Length 0.1000QE-02
V center 0.00000E-0Q

11 AUTOSCALING
--GOOD ONLY

$41TOT - 1000
11LOST = 0

l{Hor1zontal: 4
{{Vertical: 6

Fig. UA-21. K = 1.5, third harmonic.
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USER$DISK:[XUS.SHADGOWIBEGIN.DAT;8

8-APR-1991 12:06

UAS-0 K=1.4F E=7.12k

eV

8-APR-01 13:45:16

J{H Length
11H center
1V Length
1V center

0.10000E-02
0.00000E+00
0.10000E-02
0.00000E+0Q

11 AUTOSCALING
11 --600D ONLY

10T - 1000
]jLosT - 0

1{Horizontal; 4
{{Verticals B

USER#DISK:IXUS.SHADOWIBEGIN.DAT;S

8-APR-18991 13:48

UAS-1 K=1.4F E=7.12k
eV

8-APR-01 13:50:01

{|H Length
11 H center
11V Length
VY center

0.10000E-02
0.00000E+00
0.10000E-02
0.00000E+0G

1/ AUTOSCALING

11--GooD ONLY

J{ToT -
jjLosT =

1000
0

{| Verticals

Horizontals 4

K =14,
36

Fig..UA-22.

first harmonic.



USER$DISK:(XUS.SHADOWIBEGIN.DAT;10

8-APR-1981 13:58

UAS-Q K=1.4s E=14.24
keV

8-APR-Q1 14:00:11

1 H Length 0.10000E-02
H center 0.00000E+00
11V tength 0.10000E-02
V center 0.00000E+0Q

1| AUTOSCALING

1|--GO0OD ONLY

l{ToT - 1000
ljLosT - 0

] Hori1zontal: 4
Verticals 6

USERSDISK:[XUS.SHADOWIBEGIN

8-APR-1991 14:03

UAS-1 K=1.4s E=14.24
keV

8-APR-01 14:05:22

1 H center 0.00000E-00

H Length 0.10000E-02

11V Length 0.10000E-02
V center 0.00000E-0Q

1 AUTOSCALING

11 --GOOD ONLY

IlToT - 1000
1|LosT - 0

1| Hor1zontals 4
Vertical: 6

Fig. UA-23.

K = 1.4, second harmonic.



USER$DISK:AXUS.SHADOWIBEGIN.DAT;1

8-APR-1991 14:19

UAS-0 K=1.4T E=21.37
keV

8-APR-O1 14:20:31

11 H center 0.00000E-+00

J{H Length 0.10000E-02

1|V Length 0.10000E-02
V center 0.00000E+QQ

1| AUTOSCALING

--GOOD ONLY

llToT - 1000
1jLosT = 0

1{Hor1zontal: 4
1{Vertical: 6

8-APR-1991 14:22

UAS-1 K=1.4T E=21.37
keV

8-APR-81 14:25:28

1IH center 0.00000E-00

{|H Length 0.10000E-02

Hv Length 0.10000E-02
~iV.center 0.00000E+Q(Q

]| AUTOSCALING

11--GOOD ONLY

IftoT - 1000
ljLosT = 0

{| Vertical: 6

1| Hor1zontal: 4

K =14,

third harmonic.



USER$DISK:(XUS.SHADOWIBEGIN.DAT;1

T T =7 T

1-APR-1991 15:38

UAS-0 K=1.3+E=7.64KE
v

b

1-APR-Q1 15:42:15

H Length 0.10000E-02

] H center 0.00000E-00
V Length 0.10000E-02

V center 0.00000E+Q(

1| AUTOSCALING

1|--G00D ONLY

l{tor - 1000
lLosT = 0

Horizontal: 4
Verticals : 6

1-APR-1991 15:44

UAS-1 K=1.3F E=7.64K
EV

1-APR-01 15:46:16

V center 0.00000E-0Q

H Length 0.10000E-02
H center 0.00000E-00
V Length 0.10000E-02

AUTOSCALING

11 --600D ONLY

JjLosT - 0

0T - 1000

i Horizontal: 4
11 Vertical: 6

Fig. UA-25. K = 1.3, first harmonic.
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USER$DISK:[XUS.SHADOWIBEGIN.DAT;2

8-APR-1991 09:089

UAS-0 K=1.3s E=15.20
keV

8-APR-91 08:12:31

" 1IH Length 0.10000E-02

1lH center 0.00000E-00)
1V Length 0.10000E-02
V center 0.00000E+-0Q

1 AUTOSCALING

1| --G00D ONLY

llToT - 1000
] LOST = 0

1/ Hor1zontals 4
Hvertical: B

USER$DISK:IXUS.SHADOWIBEGIN.DAT;3

8-APR-1991 08:16

UAS-1 K=1.3s E=15.29
keV !

8-APR-01 00:17:56

1|H Length 0.10000E-02
H center 0.00000E-+00
1|V Length 0.10000E-02

V center 0.00000E-QQ

1V AUTOSCALING

1| --G00D ONLY

10T - 1000
JjLosT - 0

{|Vertical: 6

1{Hor1zontals 4

Fig. UA-26.

K = 1.3, second harmonic.



USER$DISK:[XUS.SHADOWIBEGIN.OAT;7

L L

26-APR-19G1 09:56

UAS-0 K=1.3, E=22.9ke
vV 0.12mrad

1126-APR-01 00:58:20

11H center 0.00000E-00
1lV Length 0.10000E-02

H Length 0.10000E-02

V center 0.00000E+0Q

J|EXTERNAL

--G00D ONLY

{1TOT =~ 1000
1ILOST = 0

{[Vertical: B8

Horizontal: 4

USER#DISK:AXUS.SHADOWIBEGIN.DAT;8

1T T LT T T

26-APR-1991 10:00

UAS-1 K=1.3bE=22.9ke
vV 0.12mrad

11 26-APR-91 10:03:10

1IH center 0.00000E-0Q

H Length 0.10000E-02

V Length 0.10000E-02
V center 0.00000E+0G

1 EXTERNAL

--GOGD ONLY

IftoT - 1000

LOST = 0

Horizontal: 4
Vertical: 6

Fig. UA-27. K = 1.3, third harmonic.



USERSDISK:[XUS.SHADOW]BEGIN.DAT;13 B 28-MAR-1991 15:17

—

] UAS-0 K=1.2f E=8,199
‘ _ keV

1128-MAR-01 15:19:09

H Length 0.10000E-02
1iH center 0.00000E-00
1|V Length 0.10000E-02

V center 0.00000E+00Q

1| AUTOSCALING
1]--G00D ONLY

liToT - 1000
1|LosT - 0

]{Horizontals 4
{1Vertical: B8

USERSDISK:[XUS.SHADOW]BEGIN.DAT;14 28-MAR-1881 15:21

=

L ] 1 T

UAS-1 K=1.2F £-8.199
keV

—

1] 28-MAR-O1. 15:22:58

{|H Length 0.10000E-0Q2
1H center 0.00000E-+00
HV Length 0.10000E-02

V center 0.00000E+QQ

I AUTOSCALING
1| --GOOD ONLY

lfToT - 1000
jjLosT - 0

|{Horizontal: 4
{{Verticals B

Fig. UA-28. K = 1.2, first harmonic.
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USER$DISK:(

XUS.SHADOWIBEGIN.DAT;1

T

28-MAR-1991 15:31

UAS-0 K=1.2s E=16.39

8keV

1[o8-MAR-O1 15:33:25

H Length

11H center
IV Length

V center

0.10000E-02
0.00000E+00
0.10000E-02
0.00000E+04

1/ AUTOSCALING
1] --GOOD ONLY

HT1oT - 1000
J|LOST = 0

1|Hor1zontal: 4
jiVertical: 5]

USER$DISK:(

XUS.SHADOWIBEGIN.DAT:2 28-MAR-1991 15:3%5

— - UAS-1 K=1.2s E=16.39
¥ 8keV

1 28-MAR-01 15:36:53

H Length

1|H center
IV Length

0.10000E-02
0.00000E-00
0.10000E-02

V center 0.00000E+0Q
170 1| AUTOSCALING
] 1] --GOOD ONLY

41707 =~ 1000
1 LOST = 0

Horizontal: 4
il Vertical: 6

Fig. UA-29. 'K = 1.2, second harmonic.
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USER#DISK:XUS.SHADOWIBEGIN.DAT;S ‘ 26-APR-1991 09:34
I L © UAS-0 K-1.2,E=24.6ke
= V. 0.012mrad

Y

1126-APR-01 09:37:44

L. il {|H Length 0.10000E-02

1r 1/H center 0.00000E+00
v Length 0.10000E-02
—1V center (0.00000E+QQ

1 EXTERNAL
|| --GOOD ONLY

litor - 1000
1|LOST = 0

B ' r Horizontal: 4
i|Vertical: 6

 26-APR-1991 09:40

B UAS-1 K-1.2, E-24.6ke |
E VvV 0.2mrad

| 26-APR-01 00:44:25

3 1t {iH Length 0.10000E-02

' 1f 1/H center 0.00000E+D0Q
I » il 1V Length 0.10000E-02
B v - F -|V center 0.00000E-0(

1| EXTERNAL
1| --GOOD ONLY

Jltor - 1000
||LosT - 0

1{Hor1zontal: 4
{| Vertical: 6]

Fig. UA-30. K = 1.2, third harmonic.
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USER$DISK:(XUS.SHADCWIBEGIN

28-MAR-1991 14:03

UAS-0 K=1.1F E=8.78k
eV

1128-MAR-G1 14:05:35

1IH Length 0.10000E-02
1/H center 0.00000E+00Q
1|V Length 0.10000E-02
V center 0.00000E-0Q

]| AUTOSCALING

11--GoOD ONLY

—_T

lltoT - 1000
J|LOST = 0

] Horizontals 4
{|Vertical: 6

28-MAR-1831 14:07

UAS-1 K=1.1F E=8.78k
eV

T[28-MAR-O1 14:00:20

1/H center 0.00000E-00

J{H Length 0.10000E-02

1|V Length 0.10000E-02
V center 0.00000E+0Q

AUTOSCALING

--GOOD ONLY

10T - 1000
JjLosT = 0

{|Vertical: B

1{Hor1zontal: 4

K = 1.1, first harmonic.



USER#DISK:[XUS.SHADCWIBEGIN

DAT;9

28-MAR-1991 14:18

UAS-0 K=1.1s E=17.57
keV

1128-MAR-O1 14:20:17

1lH center
11V Length

0.10000E-02
0.00000E+00
0.10000E-02
0.00000E+0QC

H Length

V center

J|AUTOSCALING

11 --G0OOD ONLY

YiToT -
jjLosT - 0

1000

|| Hor1zontal: 4
{| Vertical: 6

USER#DISK:XUS.SHADOWIBEGIN.DAT;10

T

28-MAR-1991 14:24

UAS-1 K=1.1s E=17.57
keV

I 28-MAR-01

14:25:38

IIH Length 0.10000E-02
1lH center
1|V Length 0.10000E-02

V center 0.00000E+QQ

0.00000E-00

1l AUTOSCALING

1 1| --G00D ONLY

llTtoT -
1JLOST = 0

1000

] Vertical: 6

Horizontals 4

Fig.

UA-32.

K = 1.1, second harmoriic.
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USERSDISK:IXUS.SHADOWIBEGIN
T AT R UAS-0 K-1.1 E=26.36k
E eV 0.12mrad

DAT;3 26-APR-1881 08:05

26-APR-81 09:13:10

H Length 0.1000DE-02
1|H center 0.00Q00E-+00
1|V Length 0.10000E-02
41V center 0.00000E+QG

] 1| AUTOSCALING
_ 1L 1!--Goob ONLY

HT0T = 1000
1 LOST = 0
= . 7]|Hor1zontal: 4
il Vertical: 6
1 1 i i I | !
USER#DISK:IXUS.SHADOWIBEGIN.DAT; 4 , 26-APR-1991 09:15
e et WA BN BALEN
E E UAS-1 K=1.1, E=26.36k
] 8V 0.12mrad

1[26-APR-91 00:17:07

L i1l I|H Length 0.10000E-02

17T 1IH center 0.00000E-00
L 11 IV Length 0.10000E-02
- = F |V center 0.00000E+0C

1| AUTOSCALING
1--GOOD ONLY

70T - 1000
flLosT = 0

B [ Horizontal: 4
1| Vertical: 6

Fig. UA-33. K = 1.1, third harmonic.
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USER#DISK:IXUS.SHADOWIBEGIN.DAT;10 25-MAR-1891 11:59

R T UAS-0 K=1.0 E=Q.4keV

25-MAR-G81 12:01:09

H Length 0.10000E-02
H center 0.00000E-00
L It v Length 0.10000E-0Q2
- : . 4 —|V center 0.00000E+0Q

1/ AUTOSCALING
{|--GOOD ONLY

liToTr - 1000
{lLosT = 0

1| Hor1zontal: 4
Vertical: 6

25-MAR-1991 11:5%5

i  UAS-1 K=1.0 E=Q.4keV

l25-MAR-O1 11:57:07

JiH Length 0.10000E-02
1|H center 0.00000E-00
L I Hv Length 0.10000E-02
= : : 41 |V center 0.00000E+0Q0

1l AUTOSCALING
11 --600D ONLY

10T - 1000
HLosT = 0

Horizontal: 4
{1 Verticals 6

Fig. UA-34. K = 1.0, first harmonic.
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USER#DISK:{XUS.SHADOWIBEGIN.DAT;1

25-MAR-1991 13:57

UAS-0 K=1.0 E 18.8ke
v

11 25-MAR-G1

13:509:19

{{H Length
1lH center
]IV Length

0.10000E-02
0.00000E-00
0.10000E-02

V center 0.00000E+QQ

1| AUTOSCALING

11--GooD oNLY

Ilror -
{|LosT - 0

1000

] Vertical: 6

Horizontals: 4

USERSDISK:[XUS.SHADOWIBEGIN.DAT;2

T

25-MAR-1981 14:02

UAS-1 K=1.0 E=18.8ke
\

M 25-MAR-01

14:03:55

11V Length

0.10000E-02
0.00000E-00
0.10000E-02
0.00000E+0Q

H Length
H center

V center

]I AUTOSCALING

1| --GOOD ONLY

{ltoT -
jjLosT = 0

1000

Horizontal: 4

] Vertical: B8

Fig. UA-35.

K = 1.0, second harmonic.
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USER#DISK:[XUS.SHADOWIBEGIN.DAT;2

£y

!

T

25-APR-1991 17:33

UAS-0 K=1L E=28.2keV
0.12mrad

" 26-APR-01 08:32:34

J|H Length 0.10000E-02
1IH center 0.0Q000E-0Q0
JIV Length 0.10000E-02

V center 0.00000E-0Q

J|EXTERNAL

1| --GOOD ONLY

{ltoT - 1000
1ILOST = 0
1{Hor1zontal: 4
{| Vertical: B

USERSDISK:[XUS.SHADOWIBEGIN.OAT;1

o

L

L T A s S =

25-APR-1890Q1 17:27

UAS-1 K=1r E=28.2keV
0.12mrad

1o5-APR-01 17:31:24

J{H Length 0.10000E-02
1|H center 0.00000E+00
1V Length 0.10000E-02

V center 0.00000E+0(

1 AUTOSCALING

11 --GOOD ONLY

10T - 1000
{jLosT = 0

1| Hor1zontal: 4
{{Vertical: 6

Fig. UA-36. K = 1.0, third

harmonic.



USER$DISK:[XUS.SHADOWIBEGIN.DAT;1

. A S e s S S T T

28-MAR-1991 08:5C

UAS-Q K=0.0F E=10.04
keV

1l28-MAR-1 00:01:01

{1H Length 0.10000E-02
1{H center 0.00000E+00
1|V Length 0.10000E-02

V center 0.00000E+0(Q

JI AUTOSCALING

11 --G0oOD ONLY

HToT - 1000
JjLOST = 0

| Vertical: 6

Horizontal: 4

USER#DISK:(XUS.SHADOVWIBEGIN.DAT;2

28-MAR-1991 08:03

UAS-1 K=0.9f E=10.04
keV

28-MAR-1 09:05:20

i|H center 0.00000E-00
1|V Length 0.10000E-02
V center 0.00000E+0Q

H Length 0.10000E-02

]| AUTOSCALING

11--GOOD ONLY

llToT - 1000
JlLosT - 0

' }{Hor1zontal: 4

Verticals 6

Fig. UA-37. K = 0.9, first harmonic.
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USER#$DISK:XUS.SHADOWIBEGIN.DAT;3

28-MAR-1991 09:19

UAS-0 K=0.9s E=20.07
keV

11 28-MAR-G1 09:21:38

JIH Length 0.10000E-02
11H center 0.00000E+00
11 1V Length 0.10000E-02
4k 4|V center 0.00000E+0(Q

|| AUTOSCALING
1| --GOOD ONLY

litoT - 1000
|LosT = 0

|{Hor1zontal: 4
{| Vertical:s B

USER$DISK:[XUS.SHADOWIBEGIN.DAT;4

28-MAR-1981 09:24

UAS-1 K=0.9s E=20.07
= keV

Mog-MAR-01 09:25:40

{IH Length 0.10000E-02
1iH center 0.00000E+00)
I 1V Length 0.10000E-02
- -1V center 0.00000E+-0Q

1/ AUTGSCALING
--GOOD ONLY

Hror - 1000
1|LOST = 0

1{Hor1zontal: 4
{| Vertical: 6

. UA-38.

K = 0.9, second harmonic.
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USERSDISK:[XUS.SHADOWIBEGIN.DAT;12

T

25-APR-1981 16:20

UAS-0 K=0.9 E=30.11k
eV 0.12mrad

1|25-APR-01 16:27:27

11H center 0.00000E-00
11V Length 0.10000E-02

H Length 0.10000E-02

V center 0.00000E+QQ

JIEXTERNAL

11--GOQD ONLY

llTor - 1000

LOST = 0

{iVertical: (6]

Horizontals 4

25-APR-1981 16:30

UAS-1 K=0.9 E=30.11k
eV 0.12mrad

1]25-APR-Q1 16:32:13

H Length 0.10000E-02

11H center 0.00000E+00
]|V Length 0.10000E-02

V center 0.00000E+QQ

1 EXTERNAL

11 --GOQD ONLY

IlToT - 1000
{lLosT = 0

Horizontal: 4

{IVertical: B8

Fig.

UA-39.

K = 0.9, third harmonic.
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USERSDISK:IXUS.SHADOWIBEGIN.DAT:1 | 27-MAR-1901 11:18
oo UAS-0 K=0.8F E-10.68
keV

T T T T T T T T T S MAR-01 11:10:57

N _— 1L IIH Length 0.10000E-02
1r 1IH center 0.00000E+00

i - 1|V Length 0.10000E-02
4 4lV center 0.00000E+0Q

1 AUTOSCALING
1]--G0AD ONLY

lltar - 1000
ilLosT = 0

N | ] Horizontals 4
{| Vertical: 6

USER#$DISK:[XUS.SHADOWIBEGIN.DAT;2 27-MAR-1991 11:22

L R T T ]
' ' UAS-1 K=0.8F E-10.68
E keV

“27-MAR-01 11:24:22

i , IR {IH Length 0.1000Q0E-02
' 1 1/H center 0.00000E+00
I ] 11V Length 0.10000E-02
- R -~V center 0.00000E+0Q

1| AUTOSCALING
1|--GOOD ONLY

HToT - 1000
{|LOST = 0

. '_ Horizontal: 4
{{ Vertical: 6

Fig. UA-40. K = 0.8, first harmonic.
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USER#DISK:IXUS.SHADOWIBEGIN.DAT;3

T

T

27-MAR-1991 11:34

UAS-0 K=0.8s E=21.37
keV

]|27-MAR-Q1 11:36:30

0.10000E-02
0.00000E+00
0.10000E-02
0.00000E+09

H Length
1IH center
NV Length
-|V center

]| AUTOSCALING
11--G0OD ONLY

IlToT - 1000
11LOST = 0

Horizontal: 4
{| Vertical: 6

USER#DISK:(XUS.SHADOWIBEGIN.DAT;4

T

T

T

27-MAR-1891 11:38

UAS-1 K=0.8s E-21.37
keV

27-MAR-91

11:39:58

H Length
1/ H center
Il IV Length
- % -1V center

0.10000E-02
0.00000E+00
0.10000E-02
0.00000E+0C

JAUTOSCALING

1{--GOOD ONLY

JTot -
JjLoST =

1000
0

Horizontal: 4
{| Vertical:

Fig. UA-41.

K = 0.8, second harmonic.
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USER#DISK:[XUS.SHADOWIBEGIN.DAT;15

9-0CT-1991 09:14

UAS-0 K=0.8t E=32.05
keV 0.08mrad

9-0CT-G1 09:24:04

I|H Length 0.10000E-02

I 1| H center 0.00000E-+00
I 1|V Length 0.10000E-02
= - V center 0.00000E«0Q
I . ‘ ] 1| EXTERNAL
P &%) L 1|--600D ONLY
b tor - 1000
|LOST = 0
i 10 “I|Hor1zontals 4
{| Verticalz B

USER$DISK:XUS.SHADOWIBEGIN.DAT;16 g-0CT-1991 09:26

' ' S - UAS-1 K=0.8 E=32.05

3 keVy 0.08mrad

9-0CT-81 08:29:04

H Length

1|H center
]IV Length

0.10000E-02
0.00000E+00
0.10000E-02
0.00000E+0G

-1V center

1T EXTERNAL
1/ --G0OD ONLY

1 Iltor - 1000
it {lLosT - 0

K ] 1|Hor1zontal: 4
{| Vertical: . 6

Fig. UA-42. K = 0.8, third harmonic.
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USER#DISK:[XUS.SHADOWIBEGIN

LOAT;L 25-MAR-1991 15:13

T

b UAS-0 K=0.7 E=11.327

keV

1 25-MAR-O1 15:15:27

H Length 0.10000E-02
H center 0.00000E-00
11V Length 0.10000E-02
-4{V center 0.00000E+Q0

1t I AUTOSCALLNG
] _L———j_” --GOOD ONLY
T_

IlToT - 1000
1lLoST = 0

Horizontal: 4
{IVertical: 6

USER$DISK:(XUS.SHADOWIBEGIN

OAT;2 25-MAR-1981 15:17

T

T

T

UAS-1 K=0.7 E=11.327
. keV

25-MAR-G1 15:1G:11

H Length 0.10000E-02
H center 0.00000E-00
1 V Length 0.10000E-02
i -1V center 0.00000E+0Q

1 AUTOSCALING
--G0OOD ONLY

lltoT - 1000
ilLosT = 0

Horizontal: 4
{{Vertical: 6

Fig. UA-43.

K = 0.7, first harmonic.
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USER#DISK:[XUS.SHADOWIBEGIN.OAT;3

25-MAR-1991 15:33

UAS-0 K=0.7 £=22.65k
eV

1|25-MAR-91 15:36:18

IV Length 0.10000E-Q2
V center 0.00000E-0Q

H Length 0.10000E-02
H center 0.00000E+00)

11 AUTOSCALING

1]--600D ONLY

4707 =~ 1000
1 LOST = 0

{{ Vertical: 6

Horizontal: 4

USER#DISK:IXUS.SHADOWIBEGIN.DAT;4

T

—

I

25-MAR-1991 15:39

UAS-1 K=0.7 E=22.05k
eV

T

1125-MAR-G1 15:40:14

1IH Length 0.10000E-Q2
{|H center 0.00000E-00
11V Length 0.10000E-02
“d|V center 0.00000E+0(

|| AUTGSCALING

11--G00OD ONLY

{lToT - 1000
JlLosT = 0

Horizontal: 4

] Vertical: i B

Fig. UA-44.

K = 0.7, second hqrmonic.
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USER$DISK:[XUS.SHADOWIBEGIN.DAT;17

T 1 1 T

9-0CT-1991 08:42

UAS-0 K=0.7t E=33.98
keV 0.07mrad

g-0CT-91 08:46:04

J|H Length 0.10000E-02

H center 0.00000E-00
V Length 0.10000E-02
V center 0.00000E+00

1| EXTERNAL

PO

--G0O0D ONLY

litoT - 1000
JjLosT - 0

1 Vertical: 6

Horizontals 4

g-0CT-1991 089:49

UAS-1 K=0.7t E=33.88
keV 0.07mrad

g-0CT-981 009:51:04

] H center 0.00000&-+00
]IV Length 0.10000E-02

H Length 0.10000E-02

V center 0.00000E+Q(

I EXTERNAL

--GO0OD ONLY

ltoT - 1000
J|LosT - 0

||Hor1zontal: 4
{IVertical: 6

Fig. UA-45. K = 0.7, third harmonic.
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USERS$DISK:[BLALTRACY.TESTIBEGIN.DAT:43

T

L N S R S e .I..vlr:

18-JAN-1992 22:45

UAS-0 K=‘O.6 E=11.95k
eV

1119-JAN-92 22:51:25

1|V Length 0.10000E-02

H Length 0.10000E-0Q2
H center 0.00000E-00

Vi center 0.00000E+QQ

J[EXTERNAL

--GOOD ONLY

11707 = 16000

LOST = 0

i{Vertical: B8

Horizontal: 4

USER#DISK:(BLAL.TRACY.TESTIBEGIN.DAT:44

B

T T LA R AL S D

19-JAN-1882 22:52

UAS-1 K=0.6 E=11.85k
eV

1[19-JAN-92 22:54:45

H Length 0.10000E-02
H center 0.00000E-00
V Length 0.10000E-02
V center 0.00000E-0Q

JJEXTERNAL

1{--GOOD ONLY

{lToT = 1000
1|LOST = 0

Horizontal: 4
Vertical: 6

Fig. UA-46. K = 0.6, first harmonic. -
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USER#DISK:[XUS.SHADOWIBEGIN

DAT;19

T I 1

= |

g9-0CT-1991 10:11

UAS-0 K=0.6s £-23.90
keV QO.lmrad

g-0CT-91 10:13:47

H Length 0.10000E-02
H center 0.00000E-00
V Length 0.10000E-02
V center 0.00000E-QQ

JIEXTERNAL

--GOAD ONLY

1| TOT - 1000
11 LOST = 0

Horizontals 4
Vertical: 6

USER$DISK:{XUS.SHADOWIBEGIN.DAT;20

F T

T A S R LS B

9-0CT-1991 10:16

UAS-1 K=0.6s5s E=23.90
keV Q.lmrad

9-0CT-01 10:28:28

1|V Length 0.10000E-02

H Length 0.10000E-02
H center 0.00000E-00

V center 0.00000E+0Q

J|EXTERNAL

--GOOD ONLY

/70T = 1000
HLOST = 0

{{ Vertical: 6

Horizontal: 4

Fig. UA-47. K = 0.6, second harmonic.
61



USER$DISK:[XUS.SHADOWIBEGIN.DAT: 2t

9-0CT-1991 10:47

UAS-0 K=0.6 E=35.85k
eV 0.0B6mrad

9-0CT-01 10:49:26

11H Length 0.10000E-Q2
H center 0.00000E+00
i1V Length 0.10000QE-0Q2
1V center 0.00000E+QQ

JIEXTERNAL

--G0OD ONLY

1 LOST = 0

lITor - 1000

{{ Vertical: B8

1l Hor1zontal: 4

DISK:IXUS.SHADOWIBEGIN.DAT;22

9-0CT-1991 10:52

UAS-1 K=0.6t E=35.85
keV 0.08mrad

9-0CT-81 10:53:39

1|H Length 0.10000E-02
]{H center 0.00000E+00
Hv Length 0.10000E-02
V center 0.00000E+QQ

J|EXTERNAL
--G0OD ONLY

{1707 = 1000
1 LOST = 0

Horizontal: 4
{| Vertical: B8

Fig. UA-48. K = 0.6, third harmonic.




USER$DISK:BLALTRACY.TESTIBEGIN.DAT;36 19-JAN-19892 17:34
L B S B AR B

UAS-0Q K=0.5 E=12.54k
= eV

1[18-JAN-82 17:36:26

H Length 0.10000E-02
11H center 0.00000£+00
i 11V Length 0.10000E-02
-+ -{V center 0.00000E+QQ

f . 11 1| EXTERNAL
I Tl ' ] H::)_ --G0OD ONLY

: Jtor - 1000
1 1 LOST = 0
._ ar “J{Hori1zontal: 4
Vertical: 6
L ] i { P i Il
USER$DISK:BLAI.TRACY.TESTIBEGIN.DAT;37 19-JAN-1882 17:37
o i — L A LML BAL
E I ] UAS-1 K=0.5 E=12.954k
- E eV

l19-7AN-02 17:37:37

N I H Length 0.10000E-02

T H center 0.00000E-00
11 IV Length 0.10000E-02
-+ -iV center 0.00000E-QG

JIEXTERNAL
--GOOD ONLY

#4707 = 1000
1JLOST = 0

" I Horizontal: 4
{{Vertical: B

Fig. UA-49. K = 0.5, first harmonic.
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USER$OISK:BLALTRACY.TESTIBEGIN.DAT;38 19-JAN-1892 17:41

= T ' A UAS-0 K=0.5 E=25.07k
3 E eV

1119-JAN-92 17:43:58

H tength 0.10000E-02
H center 0.00000E+00
I I 1'v Length  0.1000Q0E-02
- -+ -]V center 0.00000E+0Q

1 EXTERNAL -
--GOOD ONLY

litoT - 1000
fHLosT = 0

B . ] k Horizontal: 4
" {I Verticals B

19-JAN-1892 17:44

T

UAS-1 K=0.5 E=25.07k
oV

M1g-7AN-02 17:45:23

J[H Length 0.10000E-02
1H center 0.00000£+00
i | J1V Length 0.10000E-02
- -+ |V center 0.00000E:0Q

1 EXTERNAL
1|--GOOD ONLY

IlToT - 1000
lLosT = 0

Horizontal: 4
{| Vertical: (6

Fig. UA-50.. K = 0.5, second harmonic.




USER$DISK:XUS.SHADOWIBEGIN.DAT;23

L e N

g-0CT-1981 11:11

UAS-0 K=0.5 £E=37.61k
eV 0.06mrad

9-0CT-81 11:25:11

0.10000E-02
0.00000E-+00
0.10000E-02
0.00000E+0Q

H Length
H center
V Length
V center

EXTERNAL

--GOOD ONLY

1| LOST = 0]

0T = 1000

l{Horizontal: 4
{IVertical: 6

USER$DISK:IXUS.SHADOWIBEGIN.DAT;25

1IH Length

1|V Length

1| EXTERNAL
1| --G0O0OD ONLY

9-0CT-1991 11:28

UAS-1 K=0.5 £=37.61k
eV 0.06mrad

11:28:46

0.10000E-02
0.00000E-00
0.10000E-02
0.00000E+04

g-0CT-91

H center

V center

0T - 1000
LOST = 0

Horizontals 4
Vertical: 6

Fig. UA-51.

K = 0.5, third harmonic.
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USER$DISK:IBLAL

TRACY.TESTIBEGIN.DAT;2G

T T I

18-JAN-1892 17:08

UAS-0 K=0.4 E=13.06k
eV Q.lmrad

19-JAN-Q2 17:06:08

H Length 0.10000E-02

{iH center 0.00000E-0Q

1V Length 0.10000E-02
L 41V center 0.00000E-0Q

JWEXTERNAL-
-———]| --G0OD ONLY

70T = 1000

1 LOST = 0
B Tl Horizontal: 4

{| Vertical: 8]

USER3D{SK:[BLAI.TRACY.TEéT]BEGIN.DAT;3O

T

B

19-JAN-1992 17:09

UAS-1 K=0.4 E=13.06k
eV OQ.lmrad

R

1115-JAN-92

17:10:35

H Length 0.10000E-02

] H center 0.0_OOOOE*OO

11V Length 0.10000E-02
V center 0.00000&+0Q

HEXTERNAL
--GOOD ONLY

{]TOT = 1000

1 LOST = 0
Hori1zontal: 4

1{ Vertical: 5]

Fig. UA-52.
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K = 0.4, first harmonic.



USERSDISK:ABLALTRACY.TESTIBEGIN.DAT:31

| B S AL S S S A A B

19-JAN-1382 17415

UAS-0 K=0.4 £=26.12k
eV O.lmrad

. i N
N ) R

J119-JAN-82 17:17:18

11V Length 0.10000E-02

H Length 0.10000E-02
H center 0.0Q000E-00

V center 0.00000E+-QQ

EXTERNAL

--GOOD UNLY

o1 = 1000

LOST = 0
Horizontal: 4
Vertical: 6

USERSDISK:IBLAL.TRACY.TESTIBEGIN.DAT;32

1 ] T L R

19-JAN-1992 17:17

UAS-1 K=0.4 E=26.12k
eV O.lmrad

1g-JaN-02 17:18:31

H Length 0.10000E-02

ilH center 0.00000E-00
1lV Length 0.10000E-02

V center 0.00000E-0Q

1| EXTERNAL

--GOOD ONLY

41 T0T = 1000

11LOST = 0
||Hor1zontal: 4
Vertical: B

Fig. UA-53. K = 0.4, second harmonic.
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USER$DISK:

{(BLALTRACY.TESTIBEGIN.DAT;34

18-JAN-1982 17:20

UAS-0 K=0.4 £=39.17k

’ eV.0.07mrad

19-JAN-92 17:27:55

H Length 0.10000E-02
H center 0.00000E-00
V Length 0.10000E-02
V center 0.0000Q0E+0(

JIEXTERNAL

--GOOD ONLY

TOT - 1000

1HLOST = 0

Horizontal: 4
Vertical: 6

U_SER8D[SKz[BL,*\I.TRACY.TEST]BEGIN.D/\T:35

™ — T T I

19-JAN-1892 17:29

UAS-1 K=0.4 E=38.17k
eV 0.07mrad

19-JAN-92 17:29:53

H Length 0.10CQ00E-02
H center 0.00000E-+00
11V Length 0.10000E-02
41V center 0.00000E+QQ
JEXTERNAL
1_—-_":} --GOCD ONLY
IltoT - 1000
LOST = 0
“1|Hor1zontal: 4
Vertical: B

Fig. UA-54.
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K = 04, third lllarmonic':



HiBLALLTRACY.TESTIBEGIN.DAT;26

—

T

18-JAN-1992 16:54

UAS-0 K=0.3 £E=13.50k
eV 0.08mrad

“l1g-5an-02

16:55:03

0.10000E-02

0.00000E-00)
0.10000E-02
C.00000E-0Q

H Length
H center
V Length
V center

EXTERNAL

GO ONLY

iltoT -

1000
LOST = 0

Horizontal: 4
Vertical: B8

USER2DISKBLAL TRACY.TESTI]

BEGIN.DAT:27

H L

19-JAN-1992 18:55

UAS-1 K=0.3 E=13.50k
eV 0.08mrad

USRI

Ml19-7AN-02 16:56:18

1|H Length 0.10000E-02

H center 0.00000E-00
V Length 0.10000E-02
V center 0.00000E-00

EXTERNAL

1| --GOOD ONLY

litor -

1000
LOST = 0

i} Vertical: 6

Horizontal: 4

Fig. UA-55.

K

I
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0.3, first harmonic.



TRACY.TESTIBEGIN.DA

T;24

USERSDISK:IBLAL

T

o T

19-JAN-18992 16248

U/\S-O K=0.3 E=26.99k
¢V O.lmrad

" 19-7AN-02 16:40:13

H Length 0.10000E-02

1 H center 0.00000£:00

"1V Length 0.10000E-02

V center  0.00000E+0Q

11 EXTERNAL

1| --Go0oD ONLY

{1 TOT = 1000

1| LOST = 0
Horizontals 4

]l Vertical: B

USERBOISK:BLALTRACY.TESTIBEGIN.OAT;25

T

T T T

'19-JAN-1992 16:49

UAS-1 K=0.3 E=26.99k
eV Q.lmrad

l19-JAN-02 16:50:40

IIH Length

1|V Length

0.10000E-02
£.00000E+00
0.10000E-02
0.00000E+00

H center

V center

EXTERNAL

1{--GooD ONLY

HlToT - 1000
LOST = 0

|{Horizontal: 4

{| Vertical: 6
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Fig. UA-56. K = 0.3, second harmonic.



USERSCISK:BLALTRACY.TESTIBEGIN.DAT:22

I

MR T

19-JAN-1892 16:37

UAS-0 K=0.3 E=40.49k
eV 0.07mrad

T19-TAN-02 16:37:42

1|H Length 0.10000E-02
H center 0.00000E-00
1|V Length 0.10000E-02
V center 0.00000E+0Q
1| EXTERNAL
--GOOD ONLY
T0T =~ 1000
LOST = 0
Horizontal: 4
{]Vertical: B

USERSDISK:BLALTRACY.TESTI

BEGIN.DAT;23

19-JAN-1892 16:41

UAS-1 K=0.3 E=40.48k
eV 0.07mrad

19-JAN-02 16:42:46

J|H Length 0.10000E-02
H center 0.00000£-00

1tV Length 0.100Q0E-02
V center 0.00000E+0(Q
EXTERNAL
--GOQOB ONLY

70T - 1000

1fLOST = 0

1| Hor1zontal: 4

1| Vertical: 6

Fig. UA-57.

K = 0.3, third harmonic.
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APS WIGGLER A

RAY-TRACING RESULTS
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USERSDISKUXUS.SHADCWIBEGIN.DAT:2 17-AFR-199 144

T T T I T

3 e Uit ¥ i

WAS K=14 E=8keV

17 -APR-0O1

11:46:25

H Length
H center
V Length
V center

0.25000£&-02
0.00000£-00
0.25000E-03
0.00000E-QG

EXTERNAL

--GOQD ONLY

ToT -
LOST =

1000
0

Hori1zontal: 4

Vertical:

USERSDISK:IXUS.SHACZOWIBEGIN.DAT;3

\Aaas o

T

17 -APR-16Q1 11:51

WAS K=14

E=12keV

17-APR-O1

11:52:26

H Length
H center
V Length
V center

0.25000E-02
0.00Q00E-00
0.25000E-04
0.00000E+0QC

EXTERNAL
|| --GOOD ONLY

0T =~ 1000
LOST = 0

L Horizontal: 4
‘ Vertical: 5]

Fig. WA-1.  Wiggler A. Top: hv = 8 keV, bottom: hv = 12 keV. The

limits for each plot are 2.5 mrad x 2.5 mrad.
15



USERSTDICKAINUT SHATOWIBEGIN.OAT;3 16-APR-19391 15:39

T T T

r T T
3 M-
1 A ]

WAS K=14 E=16kaV

S 16-APR-01 15:43:05

H Length 0.25000E-02
H.center 0.00000E-00
V Length 0.25000&-03
-1V center 0.00000E~QQ

EXTERNAL
--GOQD ONLY

0T - 1000
LOST = 0

B o Horizontal: 4
Vertical: 8

USERSDISK:XUS.SHADOWIBEGIN.DAT;1 17-APR-19G1 09:37

T T

WAS K=14 E=20keV

17-APR-01

09:43:09

H Length
H center

0.25000E-02
.00000E-00

: V Length 0.25000E-034
- : 4+ 41V center 0.00000E-QQ

EXTERNAL
--GOOD ONLY

T0T - 1000
LOST = 0

- Horizontal: 4
Vertical: 6

Fig. WA-2.

Wiggler A. Top: hv = 16 keV, bottom: hv = 20 keV.
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USEZ SN TSR A XUS . SHADUWIBEGIN.DA T2 17 -APKR-1G31 (0280

i T H
' S ' WAS K=14 E=24dkeV

Ll
i

Eg _
o
F

T T T T T
17-APR-Q1 08:52:15

H Length 0.25000E-02
H center 0.00000E-:00
V Length 0.25000€-04
- - -1V center 0.00000£-00

EXTERNAL
--GO0D ONLY
0T - 1000
LOST = 0
B ar | Horizontal: 4
Vertical: 8]
! ! 1 1 1 1 )]
USERSDIS< I XUS.SHADOWIBEGIN.DAT;3 17 -APR-1891 08:53
] " ! L WAS K=14 E=28keV

f - j

Sy

T 1 ¥ T { T T ] T
l 17-APR-01 10:01:43

H Length 0.25000E-02
H center 0.00000E-00
V Length 0.25000E-03
41V center 0.0000Q0E-0Q

EXTERNAL
--G0O0D ONLY

0T - 1000
LOST = 0

B Horizontal: 4
Vertical: 6

Fig. WA-3.  Wiggler A. Top: hv = 24 keV, bottom: hv = 28 keV.
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USERSSR 0 US . SHARDWIBEGIN.GATO 165 -APR-1G3L 15232

T T i

;Wrﬂ_;113-1 WAS K=14 £=32.5keV

1

16-APR-G1 16:34:51

H Length 0.29000E-02
H center 0.00000E-00
V tength 0.250Q0E-04
V center 0.00000E-00

EXTERNAL
--GOOD ONLY

TOT =~ 1000
LOST = 0

Horizontal: 4
Vertical: - 6

USERSDISK:AXIUS.SHADOWIBEGIN.DAT;6 17-APR-1991 10:18

T I T

- N WAS K=14 £-48keV

] gl i

17-APR-G1 10:20:05

” H Length 0.25000E-02
3 H center  0.00000&-0Q
. V Length 0.25000E-04
- - <|V center 0.00000E:QQ

EXTERNAL
--G0OAD. ONLY

TOT. - 1000
LOST = 0

B 1| Hor1zontal: 4
Vertical: 6

Fig. WA-4. Wiggler A. Top: hv = 32.5 keV (=E), bottom: hv =48 keV.
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USE:SUiSKﬂAUS.EHACCWE:E”{N.DAT;7 17 -APR-12431 10:28

£ ,ﬁ;rL ' ] WAS K=14 C=3dkeV
£ i E

B

17-APR-G1 10:35:28
0.25000E-02

H Length

H center
V Length
4|V center

0.00000&-00
0.25000E-04
0.00000E+00

EXTERNAL
--GOOD ONLY

TOT - 1000
LOST = 0

Horizontai: 4
Vertical: B

— bind 24

17 -APR-1981 10:58

WAS K=14 E=80KeV

17-APR-O1 10:59:47

B H Length 0.25000E-02
r H center 0.00000E-:00

V Length 0.25000&-03

- 4} iy center 0.00000E-QC
EXTERNAL

S e - xR —::?— --GOOD ONLY
70T = 1000
LOST = 0

I~ 1 JiHorizontal: 4
Vertical: 6

\ ]

Wiggler A. Top: hv = 64 keV, bottom: hv = 80 keV.
79

Fig. WA-5.



USERSCISH ¥ 1US.SHADOWIBEGIN.DAT; 4 16-APR-1Qg1 15:99

T T

] WAS K=14 E-0BkeV

16-APR-Q1 15:52:10

L H Length 0.25000E-02
H center 0.00000E&-00
i V Length 0.25000E-04
- : -4 41V center 0.000Q0E-00

EXTERNAL

| F———|--GooD OnLY
- 70T - 1000
i LOST = 0

3

et g BTN LT IR X TR eipey e
L MR RN R R R R

B Horizontal: 4
Vertical: B

USERSOISK:XUS. SHADOWIBEGIN.DAT;G 17-APR-19G1 11:04

= T e ' L WAS K=14 E-112keV

T T 1 T T ™1 | iAAM |
l 17-APR-01 11:06:41

N H Length 0.25000E-02
H center 0.00000E-00
I Y Length 0.25000E-03
-+ 41V center 0.00000E-0C

EXTERNAL

.- -_; T --GOOD ONLY
TOT - 1000
LOST = 0

- ] Horizontal: 4
Verrtical: B

Fig. WA-6. Wiggler A. Top: hv = 96 keV, bottom: hv = 112 keV.
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T i
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L T0T - 1000
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Fig. WA-7.  Wiggler A. Top: hv = 128 keV, bottom: hv = 150 keV.
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i . o1 1000
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‘Fig. WA-8. - Wiggler A. Top: hv = 175 keV, bottom: hv = 200 keV.
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RAY-TRACING RESULTS
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o
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< << I
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--G000 ONLY

44707 -
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1000
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Verctical:
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reveprerTpTIT )

' |
—
[—

= [

[

S

17-APR-1GGL 14:3Q

WBA K=7 £=3keV

17 -APR-01

14:51:54

H Length
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V Lengtn
V center

0.22G00E-02
0.00000E-00
0.2500Q0E-04
0.00000£-04

EXTERNAL

--GOC00 ON

LY

ToT -
LOST -

1000
C

Horizontali:

Vertical:

EoN

Fig. WB-1.

limits for each plot are 2.5 mrad x 2.5 mrad.

Wiggler B. Top: hv = 2 keV, bottom: hv = 3 keV.
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N 1 IIH Lengzh 0.25000E-02
H center (0.00Q00E-00

[ V Lsngth 0.25000E-03
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TO0T - 1000
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-~ T ' TiHor1zontal: 4
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L : 4L i

i
] i ] t 1 1 1 1.

USERSDISK:INUS,
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T i 1

' M 4 WBS K=7 £=BkeV
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--GOOD ONLY

70T - 1000
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Vertical: s}

Fig. WB-2. Wiggler B. Top: hv = 4 keV, bottom: hv = 5 keV.
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Fig. WB-3.

Wiggler B.

Top: hv = 6 keV, bottom: hv =7 keV.
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I — L L————] — 1| --GO0D ONLY
i =) TOT - 1000
3 F LOST = Q
— r “}|Horizontal: 4
Vertical: 8
- ' 1T |
L ' ) ! i i It
JGERSSISNUXUS.SHACOWIBEGIN.DAT:Z 17 -APR-1QG1L 18504
E T LR T T 3 N -
E Pf‘- N i WBS K=7 E=CkeV
3 - - 1
3 | ]
£ ! - i ]
‘ ' ' T e APR-QL 16:06:39
N 0 4 Lengtn 0.25000E-02
H center 0.0000CE-0C

0.25000E-04
0.0000Q0E+-CG

-

- L 4] --G00D ONLY
[ - TOT - 10Q0 ,
i LOST = 0 ;
. G “Herizontal: 4 :
‘Vertical: &) E
|
i ] ar o i
| _ i i
- | | | Laal o] )

Fig. WB-4. Wiggler B. Top: hv = 8 keV, bottom: hv = 9 keV.
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Fig. WB-5.

Wiggler B. Top: hv = 9.8 keV (=E;), bottom: hv = 15 keV.
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- Fig. WB-6.

Wiggler B. Top: hv = 20 keV,
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bottom:

hv = 25 keV.
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Fig.

WB-7.

Wiggler B. Top: hv
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= 30 keV, bottom: hv = 40 keV.
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Fig. WB-8.

Wiggler B. Top: hv
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50 keV, bottom: hv = 60 keV.




