$% & &# & ' &
$(C )
$+&( (" &
$, &#, "
$" #
$#
$
$.""
$.)+ /0
$1 &

uuuuuuuu

STONY
BREWSK

wwwwwwwwwww



% &

A& )& #" &
t )"
) # 8 d(w-w)
3 # # t & & .,# 9 t
45 + 6) & 6) &
3) r,8 L #
) - # )
. 1
& ' &
L5 (s g I~< |EP 1fT|E2()1
* ~ < = — 12(4)dt
5 (#8& & 57/
= " > |E‘2 — EE* lf E:Eoe_iwt
& & ‘E|2:E2 it E=FEycos(wt+ ¢)
* ,5 | E\ = Ey; cos(wit + ¢1)

EQ :EQQ C‘OS(uJQf%»QQ)
x5 (
<|Ef>= <(BE1+E)?>=<E}>+<E?>42<FEEy>

1 1
= §E§1 + §E32 + 2+ By Eoe < cos(wit + &) cos(w)2t + ¢a) >

STONY
BROWK

wwwwwwwwww



& &
& &
< cos(wit + @) cos(w)2t + a) >=

1 1
f5 cos[(wg — wo)t + &y — ] + S cos|(wy + wa )t + 1 + ¢l

& &' w=w, 5 (
1
& "N & & I ~ §E§1
1
I=0L+L+2/LIcos¢ & Iy ~ §E§2
7) & #& & & EorFog ~ /1113

I=4I, if ¢=0

I=0 if ¢=180° 4,27 @

8" &l- (9# +
&l- "

STONY
BREWK

UNIVERSITY

% & & "

G(r) =< E*()E(t+ 1) >

Al &)#& & B' ( &C " &
R=ct
1 4T
G(7) :Tlgllc ﬁ'[TE(t)E(T+-r)(,1f
& & ! t=0  &)& & [ ~G(r=0)
A # o(r) = 27
G(0) (Ar)? = [ 72G(7)2dT
J J1G(T)|2dr
% & ", # ' )b &#" "&

&( & & &( C cbh & "

STONY
BROWK

wwwwwwww



4 & EF & & "

Sw) A* ) &' " I(t)
=* 48 EF& & "I S(w) :f(?(r)oi”dr
1 # # ) & "
DWDtG > 5)# &# &# <
H>" |
4 & !5 & ElI- # )"
1 ' #) & & & EI + =0
" .51 & &El +
H>" | ><#
E(t)=0 'ot<0 &#
E(t) = Ege "2 cos(wpt) * t>0
g8 "I
E(w)= / Ege™ "2 cos(wpt)e™tdt

0
) B Eq

(w—wo) = (v/2)
1 )"
L Ey
S(w) = -
S T LR C D)
H" " 14D8 "C

STONY
BREWSK

wwwwwwwwwww



K) & " & L #

K) &8 && L absOM & > &&
1 . : 1
G(7) = —exp{—7|7|/2 + iwt} |G(T)]? = —Qe—*|“’|
4 (

2 [° 2 /yteTdr

AT)? =
(A7) 2 [, 1/y2emdr
4/~5 2
= 9/3° 2
2/ Y
& ATAw=1/V2
6) & +1 ATAw =1/2
& & "' ( & &

)<

STONY
BREWK

UNIVERSITY

N& #" &

E(w) :/E(t)o_i‘“tdf
) &)

E(t)= %/E(w‘)ei‘“dw‘

A 2p E(f) = fE(t)e*ﬂ“ffdt
' 58)"- 1/

"'N& f= wi2p E(t) = fE(f)ei"mc:lf

, )" S(w) = |E(w)]? = E*(w)E(w) &
"& & )& <

[ w|S|?dw
e
gt 3 (Aw)? = J(w— wp)?|S|2dw

J15]2dw

STONY
BROWK

wwwwwwww



K # ! *EO

) *&'"  E.& 0#
&& ' " B"5&" !K) &)& &

" &t (" <  #" & | 2Dx
"H#H" & 2Dx/c
*E:0
& & 1t ) & _l
e & Ey = E(1)
1
E2=§E(f+r)

< E\Ey >= é/E(#)E(tJr 9Az/c)dt

) & " & (M

1 )"

N& &5 ! Dx=vt ' v=3cm/sec
100cm! = 3THz &# 300Hz. 7)& &(
")y"& " #, - &# & #
"<
& & & # "&) #

&

STONY
BROWK

wwwwwwww



STONY
BREWK

UNIVERSITY

+-# # &

w? hw 2

Blw)dw = == P — £
8mc” exp{gap} — 1 )

1%
m2steradian

%) " M2 &(,5 &(

(" )rer e

, 58& ,'7)&

STONY
BROWK

wwwwwwww



. +-#

1 #& C- (&

Spectral Radiance of a Perfect Blackbody at Different Temperatures
100000

\
/

10000

Z TN
— f "‘?‘\ —y
TSN

Spectral Radiance - Wiim *{stipm)

PR \ ——250"C
100 e — s00°C
— F N 750°C
LY
| 7 LAY —1000°C
T Fi Y

Ty
i

-

1

/
Lt

!
7

[,
'// T
(A
,I

Wavelength - ym

199,,< Qi< "9 ) 9

STONY
BREWWK

uuuuuuuu

1 EE , EE - & & &# & &

EE (& "!22F " -( 5 -
EE6- (,-!:F & -# #
/" & I
- (& (
L& 0 "y
EEA& (,! F ># > #
v g g
EEA% , ! F "
EE ) "! F

STONY
i s



()

1 5 (< 10'nm = 1cm
199,,< -, <"9 # & #O#) )'< ")

mercury
globar
NiCr
Nernst
tungsten
deuterium [
xenon
Ar
t

1E+02 1E+03 1E+04 1.E+05 1.E+06 1.E+07

wavelength (nm)

1& & # &

) " #5 (& ! - (
L, M ( E- #-&#

#
) #
0# &-- & (! DQ=9Cr DQ=1/g
L] Ao ! . 0.."

K o ‘K bending radius B

a.cgéI erating
o force

electron
trajectory 5

electron

|

clectron trajectory
radiation field

a.

STONY
BROWK

UNIVERSITY



1& & )"

E=1GeVDQ=mc/E = 0.5mrad

ALIN=N & |=1A 2R=50mE=0.8GeV
1oyt o &< L& ) @
8 "& ) JE"' )&
Dt = (2RA)DQ- (2R/QDQ~ (4R/3cqf) V~c g= /(13?2
** f= 1Dt
3 IR
%]
T tT g
_— ' 7< 9" _—
4<8<8)& & &#b6<<4 " K # J: J2<
1)

EEH &-)& o™
EE.&#&( ' -

H = R(DQY/4

EE8" & " 0 5& &(,5 &
H=1/Q

( Q ) ' &< 2E " #

STONY
BROWK

wwwwwwww

10



H> n

H>" 1| E=1GeVR=3m
K &
#1 ~ 11

8" & " ~11 2

% 5 '" 11 12
| =2dQ Q & &

STONY
BREWK

UNIVERSITY

N=N1 ( 0&

Normal Operating Energy

Peak Operating Current (multibunch ops.)
Circumference

Number of Beam Ports on Dipoles
Number of Insertion Devices
Maximum Length of Insertion Devices
A(E)

B(p)

Electron Orbital Period

Damping Times

Lifetime @ 200 mA with 52 MHz

(with 211 MHz Bunch Lengthening)
Lattice Structure (Chasman-Green)
Number of Superperiods

Magnet Complement

Nominal Tunes (v,v,)

Momentum Compaction

RF Frequency

Radiated Power

RF Peak Voltage with 52 MHz (with 211 MHz)
Design RF Power with 52 MHz (with 211 MHz)
Synchrotron Tune (v )

Natural Energy Spread (o,/E)

Bunch Length (2a)

(2L, with 211 MHz Bunch Lengthening)
Number of RF Buckets

Typical Bunch Mode

Horizontal Damped Emittance (e,)

Vertical Damped Emittance (g )

Power per Horizontal Milliradian (@ M)
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Spectral Intensity [arb.]
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hf = 2keV EEI PE
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EEI I sunchrotror( I blackbody~ u
Frequency [cm™]

10 T T T

0.01
10 10° 10% 107

Q&)

0.808 GeV

1.0 amp (1.06 x 10%%e-)
51.0 meters

18

19.9 A (622 V)

1.41 Tesla (1.91 meters)
170.2 nanoseconds

1,71, 13 msec; 1, = 7 msec
360 min

(590 min)

Separated Function, Quad, Doublets

8 Bending (1.5 meters each)
24 Quadrupole (0.3 meters each)
12 Sextupole (0.2 meters each)

3.14,1.26

0.0235

52 887 MHz

20.4 kW/amp of Beam

80 kV (20kV)

50 kW (10 kW)

0.0018

50x10*  I<20 mA

9.7 cm (I, < 20 mA)

(36 cm)

9

7

160 nm-rad

2 o . 3
~ 2.25 meters of . .’)
cavitys, &

10° 10* 10° 10°
Photon Energy [eV]

electron “bunch”

JL) M
2 &

& #
/<

= 0.35 nm-rad (4nm-rad in pormal ops.)*

3.2 Watts
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