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1. INTRODUCTION

& computer program has been written to calculate the synchrotron
radiation spectra emitted by NINA. This paper presents the full details
of the spectra including the polarised components and the specific spectra
for the instruments in the Synchrotron Radiation Facility {S.R.F.}.

The program was written to generate data for the 5.R.F, users and
for use in the investigation of the behaviour of a diamond crystal
detector. {1} It differs from other suck calculations in that 1 uses
the correct, biased-sinusoidal variation of the electron energy during the
acceleration process in NINA to compute spectra which are time-averaged
over one second. The data is presented giving spectra for 1, 2, 3, 4 and
§ GeV operation of the synchrotron including the vertical distributions.

2. THE COMPUTER PROGRAM

The general theory of synchrotron radfation as stated by Schwingeriz}
gives the power radiated by an electren per unit wavelength (centred at A},
per radian vertically, at a vertical elevation angle ¢ as:-
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= electronic charge in e.s.u.

= grbit radius in cm.

= wavelength in em.

"characteristic wavelength” in cm.
= welocity of light in cm.s™%

= electron energy 1
2 = electron rest-mass )
= elevation angle between direction of emission and orbit

in the same units
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plane and K*fa' and lea are Second Order Bessel Functions.

When eqn. (2.%) is translated inte practica! units it becomes:
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where
N{¢,2,E) = no. of photons per wh of circulating beam per mrad
horizontally per mrad vertically per second emitted
within a 0.1% bandwidth
and the units are as follows

E,mocz - Ge¥

¥ - Radians

R - metres

e - esu

h - erg, sec {Planck’s constant)
2& -

This expression is the basis for the computation of the spectra which
have been evaluated for a range of ¢ and A with maximum electron energies
of 1, 2, 3, 4 and 5 GeV. The Bessel Functions were evaluated using series
approximations as used by various other authors.{s'

The electron beam is injected into the synchrotron when the magnetic
field is at a certain amplitude and the waveform of the field is such that
%% is at a particular value at this time. These ¢criteria make the
variation of field with time different for different peak energies and
the time at which injection occurs also varies. The above mentioned factors
were taken into account in the program thus giving the correct variation of
electron energy with time,

The instantaneous electron energy was calculated at increments of
0.2ms during the acceleration cycle from the time of injection to 1i.0ms
after minimum field; at which time the circulating electrons are normally
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Tost as the r.f, accelerating field 15 switcheo aff.*

The synchrotron radiation spectra were then calculated at each of
these points and integrated assuming Step increases in energy at each time
jncrement,

The wavelength range of the computed output covers the six decades
trom 0,14 to 100,000R with data points in each decade at five equal
logaritnmic increments., The vertical distribution covers tne range from
0 to 10 mrad above the orbit pline,with 50 points between 0 and 1 mrad
and from there upwards in steps of 0.1 arad.

The intensity of tne parallet polarisec component is given by
expression {2.2} without the Tast term i.e,
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The matrices containing the spectra (¥R, ) vere stored on magnetic
disc on the IBM 370/165 computer and varigus other programs have been
written to extract the data for this report.

3. LIMITATIONS OF THE PROGRAM

The program s described in getdail elsewhere (6) and only a briet
discussion follows. The iargest-saurces of error were the series
approximations used in the evaluation of the Bessel Functions., The series
approximation for small arguments is good for € < I as is the large
aryument approximation for ¢ » 10, but in the region of overlap there is
some error. . Investigation has shown that these errors {of the order of a
few percent over a limited range) give rise to similar errors in the
spectrum on the sharply rising edge at short wavelengths. The errors are
only observable in a region where the intensity is several orders of
magnitude down from the peak.

* When the S.R.F. is the matn user of NINA the duty cycle is sometihes
extended by switching the r.r. off later at 15ms after minimum field.

Another mingr source of error was the way in which the integration
over the acceleration ¢ycle was done. In this, as in the integrations
over vertical angles during analysis of the spectrum matrices, the
integration was performed numerically at zero order with small step sizes
cnosen. The overall eftect of these errors is very smali, certainiy very
much less than the variations in the synchrotron which give rise to
variations n intens{ty, orbit radfus and efectron energy.

4. RESULTS

The gata is presented both graphicaily and in tabular form. Figures
I and 2 show the synchrotron radiation spectrum integrated over all
vertical angles for 1, Z, 3, 4 and 5 Gev operation of the synchrotron
plotted against wavelength and energy.

Figures 3 to 7 show anguiar distrioutions of various wavelengths for
each of the chosen energies, Figures 8 to 16 show angular distributions
of the polarised-components at various wavelengtns for 3, 4 and 5 GeV
gparation.

Figure 17 is a plan of the Synchrotron Radiation Facility showing
the Jocation of the instruments within that building. The remaining

graphs {figs, 18 to 27} show the spectra defined by the aperture of each
of the instruments,

Table 1 Txsts the location and apertures of the S.R.t, instruments
and the remaining tables contain the data for the ¢orresponding graphs
{Table 2 refers to both fig.l anda fig.2).
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TABLE CAPTIONS
The data is expressed in the following units:

Table 2 Photons/s/mA beam/mrad horizontally within a 0.1% bandwidth |

Tables 3 to 16 Photons/s/mi beam/mrad horizontally/mrad vertically within
a 0,'% bandwidth,

Tables 17 to 26 Photons/s/mA beam within a 0.1% bandwidth,

Table 1 Location and apertures of instruments in the 5.R.F,

Table 2 Spectra for total vertical acceptance

Table 3 Angular distributions for 1.0 GeV operation

Table 4 Angular distributions for 2.0 GeV operation

Table 5 Angular distributions for 3.0 Ge¥ operation

Table 6 Angular distributions for 4.0 GeY operation

Table 7 Angular distributions for 5.0 GeV operation

Table 8 Angular distribution of polarised compunents at T0R for 3.0 Gev

operation

Table 9 Angular distribution of polarised components at 1004 for 3.0 Gev
pperation

Tabie 14 Angular distribution of polarised components at 10004 for 3,0 Gy
operation

Table 11 Angular distribution of polarised components at 10A for 4.0 GeV
operation

Table 12 Angular distribution of polarised components at 100A for 4,0 GeY
pperation

Table 13 Angular distribution of polarised components at 1000A for 4.0 GeV
operation

Tabie 14 Angular distribution of polarised components at 108 for 5.0 GeV
operation

Table 15 Angular distribution of potarised componants at 1004 for 5.0 GeV
operation

Tableg 16 Angular distribution of polarised components at 10004 for 5.0 GeV
operation

Table 37 Spectra for MHorirontal Wadsworth (N1)
Table 18 Spectra for Rirrgr Box (N2}

Table 19 Spectra for Horizontal Wadsworth 2 (N3}
Tabite 20 Spectra for Mirror Box 2 (N4}



Table 21
Table 22
Table 23
Table 24
Table 25
Table 26

Spectra for Mirror Box 3{N5)

Spectra for Grazing Incidence Spectrometer (NG}
Spectra for Normal Incidence Spectrometer (51]
Spectra for Vertical Wadsworth (52)

Spectra for MRC X-ray window {53}

Spectra for Crystal Monochromator Xeray window {S4)

INSTRUMENTS: S.R.F,

NORTH LINE
Angle Subtended
Aperture at the Tangent
¥an?ent point fvertical horizontal Point
Instrument afstance height * width J{height x width}
{m} {mm) frrad)
Horizontal 34.412 32 x 50 0.930 x1.45
Wadsworth 1 (N1}
Mirror Box 1 (N2} 35,471 60 x 15 1.69 x 0,423
Horizontal 1 3%.152 25 x 35 0.639 x 0.894
Wadswarth 2 (N3}
Mirror Box 2 (N4) 40,362 60 x 15 1.49 x 0,372
Mirror Box 3  (Seya-N5) 42,202 50 x 15 118 x 0,355
Grazing 42.92% 2 x20 0.0466 x 0,488
Incidence (N6)
S0UTH LINE
Normal Incidence 32.4 80 x 60 1.88 x1.88
{RPL) (81}
Vertical 44,35 50 x 32 1.3 xnp.r22
Wadsworth (52)
X-ray window 48,732 2 x 40 0.043 x 0.856
(MC) (83)
L-ray window 45,656 35 x 35 0.750 x 0,750
{crystal monochromator)
{54}

A1l heights shawn are symmetrical about beam

Table 1
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AMGUL AR DISTRUBUTION OF SYNCHROTRON RADIATION WITH THE SYNCHROTRON DPERATING AT le0GEV

THE SPECTRA ARE LISTED AT INCREMENTS OF 0.0ZMRADS FROM ZERO TO 1 MARAD

IN UNLITS OQF PHOTONS/MA OGEAMSMRAD HORIZ/MRAD VERT/SEC.
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ANGLL AR DISTRUBUTION OF SYNCHROTRON RAOIATION WITH THE SYNCARDTROM OPERAYING AT 2068V

THE SPEGTRA ARE L ISTED AT INCREMENTS (F 0.02MRADS FRD® ZERO TO 1
iN UNITS OF PHOTONS/MA BEAM/MRADR HORIZ/ZMRAD VERT/SECe IN A OwlX BANDWIDTH
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Gr923BE+G9
O HHITEH+OD
GG TIE+0OD

04 83 46E +0v9
G8651E+09
NeB312E +09
QeDEZT7TEFED
Qe SET2E+0GDP

DLB5L9E+09
Te86T1E+CY
0+G945E+09
DaQ31TEHQD
09 TC9EHDT

D B583E+09
0+ BES2EL 09
2 BYTGE+GS
Qe PISTE+DY
e GTREE+0D

GB559E4+09
0 +87185E+09
GeSRGIAEAOD
C+939TEHGY
G 9TBRE+09

HaB206E+04
[ Y]
Del
L)
Du0

Ce1020E+1 ]
G4 BGEEYOD
Qe 2567E+05
Qe
Be0

Os12640E+11
Qa1 1S6E+ 1)
O«5TIRE+10
0= 9352E+09
0.3341E+0R

Qe BBTBE+10
D3 79TE+ 1O
De4COOE+1Q
G«3B85TEX 10
Da339IE+LQ

O 8556 7E+CY
$WBT7TIEHO9
QuPRASELNS
Gea ITELGY
G981 6E+4+09

Tuble 4

MR AD

Dl BFIEHAG]
0.0
[+ ¢
[+ Py ]
[+ 1)

DaZ}21E+10
D+ POLBESRI
0+5834E+04
0.0
Qe

Oel1245E+11
0al1119E+ 11
0+6063E+10
Qe7224E409
0«21 68E+0OB

Gu 35926+ 10
Ca38245E+ 10
O0u400HEH LD
O«3B15SE+10
Cu30RIE+ 1D

QeB8ETTE+DT
S« GT04E4+DY
GaR0BEES 09
DGATTELOY
Qe I850E+09

Ue [OSI1E+D3
0.0
09
(o3
00

Da 7R7HBE+1G
Os1344E4+09
Ga1186E+04
Gel
L1 ¢]

Cu 1 250E+11
QWIO75E+ 11
De4h20E+10
D+ 5493E4+09
Ce13808+08

0s 3H0GEE1L
D+3850E+10
0. 40098+ 0
O+ 3ITHOE+ 1O
O+ 3002E+1D

De BSAQEF 09
Q4 B8TSIE+ DS
CeFI2IE+ 0N
De9B1IHEF+OP
098838409

De1100C+02
el
Gu0
[+ 4
Oel

BuH562E+10
Q+6325E+ 08
S21A9SHOT
Ge0
0wl

Bal2S2E+LR
Du108BE+ 12
0.3812E+10
Owd 1l 1E+ 09
O 4BE0BEL Y

04362TEXLO
Ga3BT5E: 1O
QWAQQTELD
0+3713E+10
Q229Q3E+10

e BOQREEL QY
0«8BB20Es 09
G.HI1GIEFTY
Q95868409
0.9215E+09

0« THOADE+OO
0.0
G0
(3]
D0

CaD257E410
Qez751E+08
De3856I¢02
G0
Ga0

Ce12D2E+1}
G.97Q7E+1D
Da3247E410
Ga3027E+09
CuHESFEE0T

Qu36485410
GW38996410
el DOIE+1 O
Ce3653E+10
D22B01E+10

QuBOITEHLD
O +8B58FE+09
G+91995 409
C+F595E 409
G994 SE 409



ANGUL AR DISTRUBUTION OF SYNCHRUTRON RADIATION WITH THE SYNCHROTRON DPERATING AT 3. 0GEY

THE SPECTRA ARE LISTED AY INCHEMENTS OF C.02MRADS FROM Z2ERO TO 1 MBAD

IN UNITS OF PHOTONS/MA BEAMAMRAD HORIZ/MBAD VERT/SEC.

VERTICAL DISTRIBUTION OF | ANGSTROM

D«3A251E+10
G+ 5TZTE+OS
0.0
00
00
Ge0

VERTICAL DISTRIBUTION GF 10

Ds5009E+11
0a203BE+IL
Cei252E+09
Oel BZT7E+OS
Ge0
0.0

0L30LITE+1D
GuI1BIE+OA

Qa0
0e0
Dl

D DORE+F]E
CelBOVERL]
DaH0LAE DS
e kBIBEH0Z
Nl

Ce23IVEELL0

Ce1099E+03

0.0
0.0
Ca0

Oe«3G85E+11
De1Z0GE+1E
0+ 1835E+08
Da2209E+01]
0.0

0e1601E+10
0s2251E+01
Oal
Galr
Gal

DeIQHEEFLE
Qe B573E+LO
D 6006E+07
Os 2308E+00
Oel

VERTICAL DISTRIHUTION OF 160 ANGSTROM

DelB43E+11
Del BS7E+R]
Gal342E+11]
Oeta 8 SEF+1D
DeIFITEHTY
DeG2Aa5E4+07

VERTICAL DISTRIBUTION OF 1000 ANGSTROM

0+3983E+10
Qa4 166E+10
s34 85E+10
D24631E+10
D.4228E+180
Qe3220E+10

Dw15ABE+11
Del6T2E+11
Gel261E+11
0e3727E+10
028308409

Ve APBLELI0G -

Oy 1?78+ 40
DebBIBEFIO
Cuk HIBEFLID
Ded IBOESLD

Ce15528+11
O«16TIE+T
Gell7BE+1L
Ca30B2E410
Ou 1GFRE+OD

0+392908+10
C5200E+10
Ce485843E+10
C.4601E+10Q
CeaDETEHID

e ISGREFLL
Do LSG3E+ LT
RBe10BOE+LY
De2813EF10
0s1306E+ 0

Gu3G9BE+10
DaBhPAZEFLIC
C+AB68E+1 0D
DeABTBESLO
DuIRFOE+10

PHOTAONS

QuB8TILESLOD
Cal
Qa0
040
Qe

ANGSTRONM PHOTONS

0. 38BHE+§ 1
DSTBIE+ 10
De1BIGEHD7
046 09DE~D2
Qe 0

FHCTONS

CaIB7EEL 1]
CelBaGES 1Y
CuFBAGES 1O
020208410
CaRUBTEFOH

PHOTONS

Da8C11ESLO
DeABTHEF IO
G4 BRCEF 1O
Lot BATEHS LD
O, 3BBAEF+ L0

VERTICAL DISTRIBUTION OF 10000 ANGSTROM PHOTDNS

0+9294E+09
PW93I98E+09
0 WGETTE+QY
Oel 009E+10
O a1l 050E+10
D41 095E+1D

0w I295E +09
QaF4 158 +09
Ca 971 2E+0%
O« 1G13E+10
Oa LOS9E+ 1O

0.929884+09
CeIHITETQG
L9751 E+09
02 1018E+10
Cs1UGKE+ID

0«93 03E+0F
CuPEGIE+09
Do GTHOE+OT
0+ 1023E+10
Gei0BBE+1O

0931 DE+0D
04 B&8TE+OH
0. S8IQE+DY
O+1027E+10
O10TZE+10

O+ 3BSLIEFO9
00
Gy
0ael
Dal

Ge3TIBE+LL
Qe38630E+LO
048 0BE+06
Qul
Dul

Cu IB91E+L1
Oel6G20E+1L
O«BBBFE+I0
Qs I6Q0E+10
0«6 306E+08

G«4UZ6E+10
QusI1IEFICO
DA O6RBEFLD
G5 IOE+ 0
GeITBBE+10

0+ RILVE+OT
098 ISE+09
0,987 1E+0T
0+ 1032E+ 10
Ga10TBE£1T

Table 5

IN A OwiIX BANDWIDTH

Qe 3I02E+DY
040
G0
Dald
Dal

e dBL0E+ 11
Ca2l88BE¥ 10
O 109BEFQH
el
[s %]

Do 1608E+ 11
0 1684E+11
0+7923E%10
0. 1248E+10
Deal3sE+08

Qe ALARES L0
DeABAPEFLO
QeABRJEF IO
Qe ABGTEH L O
Da36B0E+I0

09 3308+0%
o 9BR4EXDG
TeFRIGELOD
C= 0378+ 10
O 10808+30

Qe 32758+ 08
Qe
Ga0
0-0
Ced

Ow3227E+11
0+ 1182E+10
Qe 2464 BE+ 05
Gad
Ce O

De1625E+11
Dt BITEF1E
J.6985E+10
D9 HB3E+ 09
Qe 2657E+ 08

CesTGEEX1D
Ds4385E+10
Qe BIZEXIG
Ot 1TEF LD
De3571E+L D

CeB343E+09
C*05758+ 0%
C+FOSH6E+ 0%
DelO¢lE+LD
Ce1084E+10

UWHE0TE+ D7
La 0}
QW
Ll
¢3¢}

0,2876E+1LY
Q460528409
QU8 BHERZES 04
(AR
[+ I o)

OL1642E+11
OwlaB2Ee L}
0.,6084E+10
Qe T243E+ 09
Qulb6T4E+0B

DetPPOE+10
Dakeh 39+ 10
Duh BITEFLO
Ces3EOER O
D I4EBEHF1OQ

0L PISBI+OT
0+ 96 DBE 09
0 tE0nEr10
04104 6Es 10
el OBBE+1O

Q561 2E406
G0
0.0
0«0
Gel

0.2471E+1 1
CepB6VPE+OS
GBS TIE+DY
Gl
Te0

De1GDOI+1E
Oelsy l6ESLE
05230410
0+.538GE+0%
010338408

Calt JI7T 418
DeaaBIE+18
Gt BIT7ELID
Qeadgar+10
De3AF0E+1 O

CeGI7HE+ DR
C 964 I P0G
S 0060+ 0
C«1D502410
De109254+10
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ANGUL. AR DISTRUBUTICK OF SYNCHROTROM RADIATION WITH THE SYNOHROTRON DPERATING AT 4. 0GEV

THE SPECTRA ARE LISTED AT INCREMENTS OF Q.02MRACS FROM JZERD TO 1 MRAD

N UNITS OF PHOTONS/MA BEAMAMRAD HORIZAMRAD VERT/ASECs

VERTICAL DISTRIBUTION OF 1 ANGSTROM PHOTONS

DehZ22TE+11
V4 BB OE +E7
Q.O
Q.0
Qe
O

Dt 0a0E+11

0.,32B2E+06

0.0
Gel
0.0

GeIG93EFIY

OwlSOBE+0S

0w
Dl
G.Q

CelBOB2E+1 L
Cud)1B1E+03
Qa0
0wl
Gl

Qi 72TEFL Y
DL6855E+0)
OO
n.o
e

VERTICAL BISTRIBUTION OF 10 ANGSTROM PHOTONS

D eSHIIE+IL
C+35IBE+LL
297 1IE+09
Rea376E+03
040
Q0

CuB60JEVLL.

Q«BBTSE+ )L
Oe1229E+09
DeH2135+02
CGul

OeS636E+11
De2224E+112
Ce4HSIE+CE

CORTTIEEFO]

Ge0

G»SH65E+1 L
LwlB31E+11
QulHEO0E+08
Qs BIGEEFDO
G0

VERTICAL DISTRIBUTION OF 100 ANGSTROM

Vel 708E+11
Gel BBRE &1
D1 HBEE+1]
OeSa67E+LR

Qe 17TOFEF1]
OxiG03E+11
Te1996E+11
0.a4600E+10

Q+50I0E+09 D IHRBE+09
DWB2BUE+07
VERATI CAL

Q4220E+10 O 22268410
et 403E+10 04 43BE+10Q
GuaTIREF10  Q.4827E+10
04980 +10 DL 971E+I0
O+45TSE+10  Qad 495E+10
CGaIBO07E+10

DITIBE+LD
0« 1210E+11
Oel39TEFLL
Qe IB1FEF+10
O« 2H72E+Q9

Gua2288+10
Owda75E+10
D+ 4B60E+10O
O4955E+10
De&a&QBEFLD

G« 1TILIE+L L
O+ 1G0BE+L)
Qw1ZR2E+LL
Qe 31268410
Cai7IE+QT

CISTRIBUTIOR OF 1000 ANGSTROM

GeA2ATEFI O
+45138+10
Qo 6BFO0E+L G
De4PIRE+LO
C243)BE+10

DWEH62E+]1
Owl129E+11
0449735407
0 7THERIE~01
0.0

PHOTONS

0+3750E+11
OwlBITESLL
Qe L83E+11
0 2S22E+ 10
GulZ228E+09

BPHROTONS

DA ZGIEFLO
Dot 5G3E+ 10
Gt ILGEFLO
0«4 G03E+ 10
D+421GE+140

VERTICAL DISTRIBUTION OF 10000 ANGSTROM PHOTONS

CuITEHE+0S
G4 9B32E+09
Q10138410
0«1 GETE+ 1D
Cel IOTE+10
01 1508410

D« RTZEELOG
(=9884£+09
Qe lD17E+10O
De1062E+10
Qe 31NIE+IT

Ce9IRFEHDY
0.9878E+0%
Cs102184+10
2« 1067E+10
Ow1li6E+ID

CrQ7ILEFOT
Qe D90IE+ QD
Qe 1H25E+1 0
GCelOTZE+1O
Cel121E+1 0

DeF742E+09
Te99ILEHOD
Qe l GICE+ 1D
Dat QFTE+ L0
Gall126E+30

DD 1B86HE+10
[ 1"}:)
Gel
Qe0
040

DaB591E+1 Y
G«T3IS2E+10
Oe 13G6SE+CT
T
O+8O

GelT72E+1E
G#1B8T74E4+ 1)
CalOF LE+11
0« 2005E+10
UaB8209E+08

Oud POBE+) O
CesHIIE+ IO
GuaI39E+10
Dot B&HETY 10
Ce#109€4+10

OuS7H2E+09
299G 1E+09
Ce103%E410
0+1082E+ 10
Oe 11 30E+1D

Table 6

IN A DelX BANDWIDTH

$»386384+10
0+0
Qud
Gad
G0

VuS5419E+11)
QudAB3E+10
O+ IL4REFOS
0.0
e

Owl736E+11}
Os1840E+11
O 9590E+19
Qe 1H7TOE+ D
0.5402E+0A

De42E9EH 10
D«4634E+10
D+ 496BE+ 1D
NDa4BZIE+10
O 3F98E+10

Oa 9T 6IE+0G
D+9392E+09
O+ 103%£+10
Gei87E+ 10
Ceil3aE+r1D

Qa1 22T7E+10Q
w0
Gl
Cafr
Ja0

GeHLE2BE+1L
0228508+ 10
Do T2HHE+GS
20
0.0

O« 1BZ22E*1 1]
0« 17946+ 11
GeB4BHBETIO
Cx1210E+30
0+ 30BSE+QE

Du4313E+10
D446758+10
0e4Q71E+10G
G4 T72E+E0
O» IRGBZEFLO

O FPT7EF QD
0«1003E8+10
Gs LOG3E+LIQ
O 1092E+10
00 1138BE+10

Qe 2BB6E+ (9
G0
Os0
0s0
G0

CeA47TQ1E+LL
CulJaTE+10
0e14E8E+DS
0.0
Qad

C+1B47E+11
Del736E+ 11}
QeTHEIEFLD
GuB183E+ 09
DuZ2204E+ 0B

Ced3A02+19
Vel TIBEFIO
Ot IBOEY O
Ce4713E+10
0.3THLIE+LOQ

0,97 935+ 09
0u10068,,0
0 LpaBs+10
Dej097E+10
0,L1428+10

02446592 +08
Qa0
Q40
De0
Qat

Oeti EH1Z+E L
G w659 1E+09
027148404
0.0
Dag

0s38708+11
GulbbbE+1]
Ceid11Z+10
0689 IE+0T
Gel3665+08

D48 IVIESLD
Dets7THLHE+10
OubSBICHLO
O+464TE+LD
CuJOIGIHI0

G+9B1VEF0Y
GaID108+10
CalO53E+10
CellRE+1O
Callabs+10



ANGUL AR DISTRUBUTION OF SYNCHROTRON RADIATION WITH THE SYNCHROTRON DPERATING AT Se OGEV

THE SPECTRA ARE LISTED AT INCREMENTS OF 0,02MRA0S FROM ZERD TO t MRAC

IN UNITS OF PHOTONS/MA BEAM/MRAD HORIZ/MRAD VERT/SHEC.

VERTICAL CISTRIBUTION OF 1 ANGSTHROM PHOTONS

D21 07TBEWL2
Ce3540E+08
Qe
0«0
Q0«0
Oe0

Vs IOBIEHFL2
s 2502E+07
Gud
el
0.0

0S89 2E+11

Ce 1ABDEHQE

Ga0
a0
0

DeTHZ0ES L}
Qs BRUEE+ G4
Gl
G20
G0

056636+
QaTHLBEFO2
Dl
Cel
Gu0

VERTICAL. DISTRIBUTION OF 10 ANGSTROM PHOTONS

QufH11E+]LL
T GIBEH11
e HHGE+0T
CaTOORE D3
0.0
Qel

Os6S540E+1 Y
Ca 3828411
Dwi91iE+09
QullR7E+D3
Qa0

On 661 7HFIT
Oa300TEHLL
De7363E+0B
Qs 1625E+02
Duld

Oe671IGE+LL
OeR2a0E+11
0e 256BE+ 08
O 1574E+ 0L
Ga0

VERTICAL DISTRIBUTION OF 100 ANGETROM

0.1808E+11
Da2030E+11
el Z43EH11
Ge&i33E+10
W5 TSHE+DD
Ue965FE+GT

VERTICAL DISTRIBUTION OF 1000 ANGSTRCOM

0,83T72E+10
Q+a569E+10
QW4 FBBE+ 1D
DaH204E+10
Gk TI9E+ 1O
DeIGIZE+LD

VERTICAL DISTRIBUTION OF 10000 ANGSTROM

Gs1004E+10
Oel QISE+ID
0«1 D47E+10
el DGREFLG
Cel IBAE+10
Tel I1BSE+1IC

DelBlR2E+LL
De20B0E+LE
OuifG7TE+L L
CeBITIETIC
Tedt 1 HIE 40T

Qe ATHE+LC
D 6GHETLD
QaS027E+10Q
GaB5197E4+10
Vad FTYTE+LQ

Qe 1R 4ESLLO
GLI01BE+1D
s 1051E+310
DuiBI7e+10
Dl lARE+LO

0. 1822E+321
Qe 2062E+1}
Qe 1542E+E]
DeBIHIEHLOD
Ce2954E409

Qe AZBLIEHLID

OusH4BEF IO
0w BG63E10
Ce 51828410
Ve dGZTETLO

O« 1C0GE+LO
0+ 1020E+10
0. 1058E+10
Qe 1103E+30
Gul1S3E+10Q

CelB3BE+1L
Ce2005E+11
Qe la29E+1 13
04 3828E+10
(a2 060E+OR

0243GIE+10D
DeB68TEF+}C
04BOYTE+LO
O« 5161E+10
De4B31E+IQ

O 1O05E+10
GC»1023E+10
CaiOB9E+10
DeilOBESLO
Qe l1BBE®IC

DW6790E+1)
RalBT5E+ 11
0.BLRZ4E+OT
QelhBIE+DO
OO0

PHOTONS

04, 1859E+11
Os2057E+11
Qel3V1E+]Y
0.28B52E+10
D.1411E4+09

FHOTONS

De4406E+10
0247308+ 10
DeSI1Z26E+ )0
GeS132E+10
CsAAZBES LD

FHOTONS

0.1006EB+10
GefL26E+1D
41 0864E+10
Beli13E+10
Dl IB3E+ 30

CoaAISTEFL
0e7B4OE+GO
Q0«0
a0
[ Y]

G267F6EH L1
De1041E+ i1
Oa2290E+07
Ol
0e0

Gx 18BSE+LI
G« 2G37TE* )
e 1189E+1)
Te2272E+10
O0.94831E+08

Cet424E+10
Ce4?T4ET 10
Q25152E+10
Q+SH096E+ 10
044 3]18E+1 0

0 1007E+10
CeiLRIE+ 1O
D« 106BE+10
Oak1188+10
Du1168Z+10

Tabla 7

IN & Oai% BANOWIGTH

T 1HBREFL T
00
OuC
0:0
CsO

CLHHHAETLL
S5 4 TEFID
G+SEETE+QH
0.0
LY

Ge 19158+ 1L
C+2005E4+11
Ge lOBSTE* LY
OeIT828+10
Oy6250E+0H

Qed & 7TE+LD
DeBhBITELLD
GuBI73E+ 10
GoBOB2E+ 10
CaB203E8+10

0+ 100BE+ LD
Q10328+ 10
Q4 1073gF10
04 3123E+10
Qs 1I72E+ L0

e DEIBE+ 10
a0
[+ )
O«
4R R ¢]

CeB41SE+11
GeBYT2HELIO
Cu 1232E+ 06
[+ 3]
Q0

O« igabE+L]
Te 19898+ 11
B4 68E+10
Qe I3TTEH 10
Qe4040E+ 0B

OudaTEE+YO
D+4B&IE+ 10
DaS190E+1 0
QeSOC0E+ 10
Oa4QB2ErIG

Ce1C10E+10
Qe lO3SE+ IO
08 10T8E+ 10
Duwi)2BE+ 10
Qe §ETTE+1O

D 1BOHBESL0
Cal
Del
0a0
Ou0

0 SITHEF S
OnlQ998:j0
Du2B72E+ 0
G0
0.0

QalQ76E+11L
De1900E+ 11
J.02%48+r 10
CuiOGHEY 10
0 «2560E+D8

0.,4502E+10
Q04 FORESL 1T
D:52008+10Q
Dot QHDEL D
O L3IGHHEFL0

G101 1E+10D
01039 30
0,1083£+10
De1 5338430
QullBIE+ID

O eZ2HHBE+0Y
G0
Qa0
Qe
Qe

05372841 1
O« SFEFE+ 09
Sat THETE 04
(R
Qe

V2005811
O IBZTE+ 1
QaTI7BE+I O
DeTHBRSEFOQ
Cu | BBIE+0B

0ebS34E+10
DaaPaTEF1O
DaB2N6I+I0
Dt BTZESLO
Oe3B26EZ+10

G,1913E+10
Oal0g435+10
D41 087E+10
Oellafpg+lic
Dal1iBE8410



ANGUL AR DISTRISLUTION OF PDLARISED COMPONENTS OF SYNCHROTRON RADLIATION AT [0ANGSTROMS FROM J.0GEV ELECTRONS

THE SPECTRA ARE LISTED AT JNCREMENTS OF D.02MRaD FROM OW0 TO L.OMRAD

IN UNITS OF PHOTONS/MA BEAN/MRAD HORIZ/ZMRAD VERT/BEC

TOTAL

Gad COQE+11
0+203BE+11
041252E4+0%
0413376403
Opa
Get

04008+
04 1607E+11
Oe5014E+08
C.1835E+02
G0

INTENSITY OF PHOTONS

G=3985E+11
0s1206E+11
0.1835E+08
D« Z2Z09E4+H L
0.0

D« 3982E+11
On85TIE+10
CeGO095EH 07
Do 2308E40D
Gl

0.,3858E+11}
0 «STHIEF LD
DL 18158407
Q«6ECIPE-D2
Cef

INTENSITY OF PARALLEL POLARISED PHOTONS

CADORE+EL
CalagdE+il
Qe TOSZE 408
G« 7019E+02
a0
.0

INTENSITY OF PERPENDICULARLY POLARISED

0.0
O0a5%94JE+10
V5423E4+08
Da63ABE+02
Gl
el

Duw IVTOE+F] S
Ce 1099E+11
G+ 2807E+08
D« F606E+01
Qaty

Ge 25048 +09
Ce5OTBEHLO
Qe 220TE+0B
G+ B8T43E+0}
Ou 0

Ge3887E+11
0. TR9E+10
GelQ1AEH0SH
Qe1153E401
Q.0

DG 782E409
CGeB0&ETEHLO
QeBR207E+07?
02 IGH6E+0)
Cad

L 3TIBEFLL
0+ 5521E+10
D¢ 3BO3IE+ QY
821201E+00
0«0

0L 2060E+1 0
0+3051E+10C
Qu2TIIE+ 07
Qe 11 DOE+ OGS
a‘o

Ba3S25E+ 1L
Oa3613E+10
0w 42 FE+06
N 31B9E-P2
Ge0

PHOTONS

0e33JAE+10
Oe214EX 10
GWBT21E406
G294 0E~02
Qe

Ce3T18E41)
0+3630E+10
D84 0BE+DD
Ce0
Qul

Q«320E+ 1%
Ca2229E+10
Ge 236SE+08H
Qe
Ol

D+46G05E+10
O+ 140RE+ 10
0s 204 3E+06
0wl
Del

Table B

Ik A CeolX BANOWIDTH

Ca35108+11
Ce2185E+ 10
De 109BE+OS
Dat
Qa0

Oe2942E+ 11
Oui291E+50
OeSBEIEFOD
Oa
G.e

CuypB2ES+ L0
0o BS42E+09
OeS121E+0S
Owd-
Qul
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FIGURE CAPTIDNS

The data 1s expressed in the following units:

Figs.
Figs.

1 and 2 Photons/s/mA beanm/mrad horizontally within a 3.1% bandwidth,
3 to 16 Photons/s/mA beam/mrad horizontally/mrad vertically within
a 0,1% bandwidth,

Figs. 18 to 27 Photons/s/mA beam within a 0.1% bandwidth.

Fig,
Fig.
Fig.
Fig.
Fig.
Fig.
Fig,
Fig.

L~ Y N B PO

Fig. ¢
Fig, 10
Fig,}1
Fig.12
Fig.13
Fig.14
Fig.18
Fig.16
Fig.17
Fig.18

Fig.19
Fig.20

Spectrum for total vertical acceptance vs. photon energy
Spectrum for total vertical acceptance ve. photon wavelength,
Angular distributions for 1.0 GeV operation

Angular distributions for 2.0 GeV operation

Angular distributions for 3.0 GeV operation

Angular distributions for 4.0 GeV operation

Angular distributions for 5.0 GeV operation

Angular distribution of polarised components at 108 for 3.0 Gev
operation

Angular distribution of polarised components at 1008 for 3.0 Gev
operation

Angular distribution of polarised components at 10008 for 3,0 GeV
operation

Angular distribution of polarised components at 104 for 4,0 Gev
operation ‘

Angular distribution of polarised components at 1004 for 4.0 GeV
operation

Angular distribution of polarised components at 10004 for 4.0 GeV
operation

Angular distribution of polarised components at 108 for 5,0 Gev
operation

Angular distribution of poTarised components at 100A for 5.0 GeY
operation

Angutar distribution of polarised components at 10008 for 5.0 GeV
operation

Plan of Synchrotrpn Radiation Facility

Spectra for Horizontal Wadsworth (N1}

Spectra for Mirrer Box (N2}

Spectra for Horizontal Wadsworth 2 [N3)

Fig.21
Fig.22
Fig.23
Fig.24
Fig.25
Fig.26
Fig.27

Spectra
Spectra
Spectra
Spectra
Spectra
Spectra
Spectra

for Mirror Box 2 (N4)

for Mirror Box 3 (N5)

for Grazing Incidence Spectrometer {NG)

for hormal Incidence Spectrometer (51)

for Yertical Madsworth (52}

for MR X-ray window {53)

for Crystal Mongchromator X-ray window {54)
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Photon intensity
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