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Design goal/process

Create achromatic straight sections for the light source
Use a tunnel of roughly 120m of 2nR -> R=19.1m

16 Magnets of By, = 1.4 T

Haeroy 5Gel

Use a DBA for an octant cell
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arizonil and/or vertical bending is allowed.

SYNCHROTRON RADIATION DATA

SYNCHROTRON RADIATION DATA :
S.R.Integrals :

BEAMION : I [m] = 0639405  I2[ml]= | 1644934
n urrent beam ion is a lectro

= eecton 3[m2]= | 0430643  Idx[m-1]=| -0520588
Change beam ion? Iz [m-11= [ p.oo0000 I5[ml1]= | 0042567

Partition numbers :
lthough all particles can be selected, there L 1316479 Jz= 1.000000
is some donbt that particlly stripped lons Compnte Js= 1.683521
10000 wanld be stable and radiate caherentiy. Dari
amping constanis :
ENERGY/ROMENTUM OF IO : Ts [s] = 0001138

A verage value per nacleon
it Other parameters :
* Kinetic energy [GeV/n] Eriergy lossiparticleftuen [keV] = 005 40708010
" Momentum [Sevic/) | ==Y
13.0000) Lattice damping constant Dz = 0316479
Lattice damping constant Dz = 0.000000
Sigma E/E [ofon] = 1.194277
opy data to notebook | i L » . : 0 15023582
Quit and Reset original data Ex, equilib. emittance [pimm mrad] = -

Gasr] S Prit |Halp F1|_ . o[ OpY datato clipboard | Ez, equilib. emittance [pimmmrad]= | 0.00000007
Grapit - | Erase Frite | Colours

=0, Temp ng= 1
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SYNCHROTRON RADIATION DATA =3

SYNCHROTRON RADIATION DATA :
S.R. Integrals :

T il i Hml= | 1087713 Rml]= | 1644934
Current b 1o 1 !

e Bm2= | 0430643  Ha[m-i]=| 0.001147

Change beam ion? Hz[m-1]=| o.000000 IS [m-1]= | 0.048135

Horizontal and/or vertical bending is allowed.

Partition numbers :
Although all particles can be selected, there = 0.995303 = 1.000000
is some doubt that partially stripped ions Compute || 5= 2.000697
would be stable and radiate coherently. Mo
Tx[s]= | 0.002020 Tz[s]= | 0.002019
SET ENERGY/MOMENTUM OF ION : Ts [s] = 0.001009
Awerage value per nucleon : Other parameters :

f* Kinetic energy [GeV/n]
" Momentum [Gev/c/n]

2 49048005 Energy loss/particle/tum [keV] = 90530057443
Lattice damping constant D-x= 0.000697

: Lattice damping constant D~z = 0.000000
Sigma EE [o/oo0] = 1.095304
Copy data to notebook ‘ 5 .
P Quit and Reset original data Ex, equilib. emittance [pi mm mrad]= | 0.26847025
Copy data to clipboard ‘ Ez. equilib. emittance [pimm mrad]= | 0.00000006
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Horizontal and/or vertical bending is allowed.

SET BEAMION :

Current beam ionis 2 electron

Change beam ion?

Although all particles can be selected, there
is some doubt that partfially stripped ions
would be stable and radiate coherently.

JRXIIN SET ENERGY/MOMENTUM OF ION :

Average value per nucleon :
f* Kinetic energy [GeVin]

" Momentum [Gev/c/n] M

Copy data to notebook | . L.
= Quit and Reset original data

Copy data to clipboard |

SYNCHROTRON RADIATION DATA:
S.R. Integrals :

I[m]= | 0635394  Dfml]= | 1644934
B[m2]= | 0430643  Hx[mi]=| 0.449548
Hz[m-1]1=| o.000000  IS[m-1]= | 0.05463%
Partition numbers :

Damping constants :

Tx[s]= | 0.001505 Tz[s]= | 0.001916
Ts[s]= | 0.001109

Other parameters :

Energy loss/particle/turn [keV] = W
Lattice damping constant D~x = -0.273293

Lattice damping constant D~z = IW
Sigma EE [o/0a] = | 1179247
Ex, equilib. emittance [pi mm mrad] = IW
Ez, equilib. emittance [pi mm mrad] = IW
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13.0000

wtal and'or vertical bending is allowed.
M ION :

yeamionisa | electron

Change beam ion?

1 all particles can be selected, there
: doubt that partially siripped ions
be stable and radiafe coherentiy.

%Cumpute

IGY/MOMENTUM OF ION :

wvalue per nucleon :
ic energy [GeVin]

=
entum [Gev/c/'n] | el 1L

1to notebook . ..
Quit and Reset original data

il

1to clipboard

SYNCHROTRON RADIATION DATA :
S.R. Integrals :

Il [m]= 0.636701 LR[m-1]= | 1.644934

I3 [m-2]= | 0.430643 Hx[m-1]=| -0.470137
I4z[m—1]=|W I5 [m-1]= | 0.014107
Partition numbers :

m- | 1285809 = | 1oooooo
A STV

Damping constants :

Tsfs]= | 0.0014%0  Tz[s]= | 0001916
Tsfs]= | 000118

Other parameters :
Energy loss/particle/tum [keV] =

“oo00000
Sigma E/E [o/00] = | 1183544
Ex, equilib. emittance [pi mm mrad]= | 0.06117246

Ez, equilib. emittance [pi mim mrad] = ’W

Lattice damping constant D-x =

Lattice damping constant Dz =
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&) TRANSVERSE TWISS PLOTS L= | B WEVRCHROTRON RADIATION DATA e~ 4

Horizontal and/or vertical bending is allowed. SYNCHROTRON RADIATION DATA :
S.R. Integrals :
SET BEAMION :

Hfm= | 0658904 DR[mi]= | 1644934

T 1
e Bm2)= | 0430643  Lx[m1]=| -0.890588
Change beam ion? Iiz[m—l]=| 0.000000 I3[m1]= | 0.012926

Partition numbers :
Although all particles can be selected, there = 1.541413 = 1.000000
is some doubt that partially stripped ions Compute || 5= 1.458587
would be stable and radiate coherently. R R
Ta[s]= | 0.001463 Tz[s]= | 0.002255
SET ENERGY/MOMENTUM OF ION : Ts [s] = 0.001548
Average value pernucleon : Other parameters :

{+ Kinetic energy [GeVin]

. I— Energy loss/particle/ keV] = 905.40708010
" Momentum [Gev/c/n] Calalialill cisyfoss paricleium [t]
Dist. [m] ) : Lattice damping constant D-x = -0.541413
Lattice damping constant D~z = 0.000000
Copy data to notebook ‘ -
& Quit and Reset original data | Ex, equilib. emittance [pi mm mrad]= | 0.046759421
.-.---.-. S ‘ Ez, equilib. emittance [pimmmrad]= | 0.00000006
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SYNCHROTRON RADIATION DATA -
1

SYNCHROTRON RADIATION DATA :
S.R. Integrals :

Sl Lt Hfml= | 0668071  D[mi]= | 1644934

Current beam ion i 1

e ek Bm2= | 0430643  Hx[ml1]=| -1.068317
Change beam ion? Hz[m-1]1=| 0.000000  I5[m-l]= | 0.012392

Horizontal and/or vertical bending is allowed.

Partition numbers :
Although all particles can be selected, there e 1.649459 = 1.000000
is some doubt that partially stripped ions Compute || 5= 1.350541
weuld be stable and radiate coherently. Dampi :
lamping constants :
Tx[s]= | 0.001367 Tz[s]= | 0.002255
SET ENERGY/MOMENTUM OF ION : Ts [s] = 0.001669
Awv rall cl :
rjr Eﬂ.lge \- 11 pref 'EIUH Other parmgters :
* Kinetic energy [GeVin] 2 50000000 Energy loss/particle/tum [keV] = 905.40708010
CIM (S -
e mer Lattice damping constant D~x = -0.649459
Lattice damping constant D~z = 0.000000
Sigma E'E [o/00] = 1.333399
Copy data to notebook " . :
P Quit and Reset original data Ex, equilib. emittance [pi mm mrad]= | 0.04188933
—=r = = Copy data to clipboard Ez. equilib. emittance [pimm mrad]= | 0.00000012

Back F9
Graph - Erase Wiite = Colours

H,V Twiss 3 HV Twiss 4 Graphs: Saved = 1, Temp.=0, Showing= 1
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=111 DTROMN RADIATION DATA

ontal and/or vertical bending is allowed.
AMION :

tbeamioniza  electron

Change beam ion?

gh all particles can be selected, there
e doubt that partially stripped ions Compute
d be stable and radiate coherently.

ERGY/MOMENTUM OF ION :

e value per nucleon :

hetic energy [GeV/n]

3
pmentum [Gev/c/n] | e= UL

ata to notebook . .
Quit and Reset original data

SYNCHROTRON RADIATION DATA :
5.R. Integrals :

Ifml= | 0671481 DRfml]= | 1644934
Im2]= | 0430643  Mx[m1]=| 0906349
14Z[m-1]=lm I5 [m-1]= | 0.006749
Partition numhbers :

= | 1550994  R= | Loooooo
Js= | L440006

Damping constants :

Tx[s]= | 0.001454 Tz[s]= | 0.002255
Ts[s]= | 0.001556

Other parameters :

Energy loss/particle/fum [keV] = ’m
Lattice damping constant D-x = ’W
Lattice damping constant D~z = ’W
Sigma E'E [o/00] = | 1287208
Ex, equilib. emittance [pi mim mrad] = ’m
Ez. equilib. emittance [pi mm mrad] = ’m




g NUMERICAL MATCHING

Options  File  Minimisation ables

0 Elp

Horizontal
_ Quad fringe-field Off 1.000000 [GeV/n](entry) [lOn-axis ort| hetatron
FUN chromticy oqn funciion

File name : projectRingWorking DEFINING BOUNDARY CONDITIONS
Quit | Treated as: transfer line
User title:  lightsource

| Alias Parameter Entry point Mid-point 1 _\Iid-pliint 2 }intfuint Vertical
2 l 11 12 21 betatron
Beta-x [m] Existing 1.74935234 p 00444984 5.95603227 renctian

" 10.00000000 ~r

Horizontal
0.02976218 dispersion
0.00000000 function

" 10.00000000,
“0.00550060 Vertical

dispersion
10000000000 function

77 0.00000000 9000

Graph + Save Print Hel_p F1

Scale d
" 0.00000000 Clip Graph -| Erase

""""""""""""""""""""""" o L 0.000000
Sigma EE [o/o0] = 1.287198

> Quit and Reset original data ‘ Ex, equilib. emittance [pi mm mrad]= | 0.02426121
0.00000000 3.4—[]?41296 D_U[}[}[}[}UUU X 5 - E2. equilib. emittance [pi mm mrad] = 3.00000010
4 | | » len : : ’

BkPP




Design goal/process

Create achromatic straight sections for the light source
Use a tunnel of roughly 120m of 2zR -> R=19.1m

16 Magnets of By, = 1.4 T

Energy 2.5 GeV

Power radiated by a beam of current 100mA = 58.57 KW

Use a DBA for an octant cell

Wiggler L = 2m

Wave length A = 2 mm :
Energy radiated by a wiggler of 2 m long * number of electrons (13.6 x 1078) /Turn = 4.96 mW



