


SPECTRA

Sinkrotron Isinim kaynaklarinda undulator,
wiggler ve egici magnetlerden Uretilecek
Isinimin ozelliklerini belirlemede kullanilir.

Spring-8’den T. Tanaka ve H. Kitumura

tarafindan yazilmistur.
http://radiant.harima.riken.go.jp/spectra/



whelcome to the SPECTRA Setup program. This program will
install SPECTRA on your computer.

Itiz strongly recommended that you exit all Windows programs
befare running this Setup program.

Click Cancel to quit Setup and then cloge any programs you have
running. Click Mest to continue with the Setup program.

WARMNIMG: Thiz program iz protected by copyright law and
international treaties.

l Choose Destination

Setup will install SPECTRA in the following folder.

Toinztall to thiz folder, click Mest

Toinztall to a different folder, click Browse and select another

folder.

Tou can chooze not to install SPECTRA by clicking Cancel to

exit Setup.
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File Select Calculation Run  Open Utility  Configuration

Help

Accelerator Specification

Storage Ring |

Bunch Shape: IGaussian

j Energy Spread IU.UU‘H

Electron Energy (GeV) |8 Px(m) 24 Ol 0
Average Current (mA) 100 By(m) 58 Oly 0
Circumference 1435 Nx(m) 0 Ny 0
Bunches 2436 Ny(m) 0 Ty 0
Gz (mm) 20

Peak Current (A) 1.17505 1y(urad) 63,8749

Matural Emittance (m.rad) |59

e-9

oyxlum) 3757

Coupling Constant 0.0
gylm.rad) 5.882e-09

03
gy(m.rad) 1.765e-11

oy{um) 1012
YOy 0.2451

Gy(urad) 15.66
Oy(urad) 1.744
Yoy 0.02731

Light Source Description
Linear Undulator |

™ Link Gap & Field
[~ Segmented Undulator
" Special Magnet Setup

ofum) 219789
T um) 375741

Gap Value 20

Zy{um)  10.353
24ct{peakeV)

B(T) 0.26105

23rg(peakeV)

Periodic Length (cm) (3.2

Fluxq st

Total Length {m) 4.5
Number of Periods 140

Brillianceqgt
Peak Brilliance

K Value 0.78

Bose Degeneracy
Total Power (kW)

£1s(2V) 14562.7

op(prad) 3.08254
Eplurad) 15.9562
Eylurad) 354184

14525

436424

4.11454e+14

4.74079e+19

5.57064e+20

0.00014334

1.23622
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| File Select Calculation Run  Open Utility ECcrnfiguraticrn Help

Accelerator Specification Beamline *
Storage Ring Accelerator * .
Bunch Profile: [Gaussian Light Source J Source Type b | @ Linear Undulator
| | Electron Energy (GsV) 3.00 Calculation Control » Solve Equation of Motion [ Vertical Undulator
S — . Helical Undulator
Average Current (mA) 500 Bx(m) 12.70 E:pl'cat; Elliptic Undulator
Circumference 477 By(m) 7.4 DE;::E ame Figure-8 Undulator
Bunches 795 Tx(m) 0.09 - Wiggler
Tz (mm) 22 MNy(m) 0 EMPW
Peak Current (A) £4.4011 1Fy(prad) 170.333 ¥ Untitled Bending Magnet
Matural Emittance (m.rad) 0.57e-9 Oxum)  31.86 oy(urad) 6.306 Asymmetric Figure-8 Undulator
Coupling Constant 0.0 Oylum)  6.154 Gy(urad) 0.8205 Multipole Field
ey(mrad) 5.050e-010 g mrad) 5.050e012 1O 00702 yoy 00048172 e
Pericdic: User Defined
Light Source Description User Defined
Linear Undulator  —

[“] Link Gap & Field
["| Segmented Undulatar
["] Special Magnet Setup

ar(um) 6.83128 orlurad) 10.7413
Tyum)  92.1116 Ty(urad) 12.4563
Zyum) 919444 Ey(urad) 10.7726

Gap Value 5 cqstlpeakeV) 134405

B(T) 1.33872 garglpeakceV) 403295

Periodic Length (cm) 1.8 Fluxqst 7.13795e+015
Brillianceq st 15911 e+021

Total Length [T} 4.0 Peak Brilliance 1.73116e+023
Number of Periods 222 Bose Degeneracy 56.589

K Value 2.25 Total Power (kW) 20.3396
£1st(eV) 1344 61
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Acg Energy Dependence 3 Brilliance
File Select Calculation Run  Open Utility Configuration Help st S P N Partial Flux N
Accelerator Specification | ot
P | ‘ Bu KDepend.ence . » Characteristics on: [Align Axis at Center -
Storage Ring Power@Fixed Point
Ele e . Energy Spread 0.0005
Bunch Profile: lGaussian vl Injection Condition: |Align Axis at Center v] At By(m) 12.70 i 0.00
. Coherent Radiation L T YT
= Ci 7.5 0.00
Electron Energy (GeV)  3.00 Energy Spread 0.0005 o — ﬁyfm? M —
Average Current (md) 500 Bxim) 12.70 Oy 0.00
Circumference 477 By(m) [ oy 0.00
Bunches 795 ] 0.09 1)'s 0.0 —
P EE— POEEEEE— D i Energy Dependence - Brilliance = - 25
Oz (I‘I’il‘l’i} 22 le(m} 0 My 0 Observation
. \
Peak Current (A) 54.4011 1ry(urad) 170.333 Observation Point in Angle Mumerical Conditions
Matural Emittance (m.rad) 0.51e-9 axum) 91.86 Oyllrad) 6.306 Distance from the Source (m) 30 [[1Zero Emittance
Coupling Constant 0.01 odum) 5.5 Srlued 0020 iniial Energy (2V) o0 Aeewacylewl =
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&% SPECTRA 8.1 - C:\Progra

File | Select Calculation | Run

Open Utility Configuration

Mumber of Periods 140

K Value 0.78

E1st(eV)

145627

Bose Degeneracy 0.00014334

Total Power (kW) 1.23622

~Acg Energy Dependence » Brilliance
St Spatial Dependence 2 Partial Flux
Bu K Dependence 2 Total Flux Energy Spread IU.UU‘H
Power@Fixed Point —
Eld Bx(m) 24 oy 0
N Mear Field » By(m} 58 oy 0
Cir Coherent Radiation 3 Tx(m) 0 Nx 0
0 0
Bunches 2436 ny(m) ny
Tz (mm) 20
Peak Current (&) 1.17505 1y{prad) 63.8749
Matural Emittance (m.rad) |5.9e-9 oylum) 3757 oy(urad) 15.66
Coupling Constant 0.003 Gylpm) 1012 Gylwrad) 1.744
gy(m.rad) 5.882e-09 sy(m.rad) 1765e-11 oy 0.2451 oy 0.02731
—Light Source Description
Linear Undulator |
TECEET om 2w 20
I Special Magnet Setup Fylpm) 375741 FTy(urad) 159562
EZy(um) 103853 Ey(urad) 3.54184
Gap Value 20 sqstipeakeV) 14525
B() 0.26105 Eard(peak:eV) 43642 .4
Periodic Length {cm) |3.2 Fluxq st 4. 11454e+14
Brilliance st 4.74079e+19
Total Length 45
otal Length (m) Peak Brilliance 5 67064¢+20




File Select Calculation Run  Open Utility  Cenfiguration  Help
—Accelerator Specification
Storage Ring |
Bunch Shape: IGaussian j Energy Spread |0.0011 m“'M' Mor ey
24 0
Electron Energy (GeV) g Bx(m) Ox | bsterisi Gazden Gegir Gorinam
58 0
Average Current (mA) 100 Bylm) R Gy 5 - J A= =h A @
Circumference 1435 ndm) — e . | . “E_Id M: . f‘l R
Ll Yiem 1N stongl ar arl
Bunches 2436 ny{m) — Ty’ -
5 (mm) 20 8 " Energy Dependence - Erilliance
Peak Current (A) 1.17505 1ip(urad Observation
Matural Emittance (m.rad) |5.9e-9 Gylum) ¥ Observation Point in Angle —Mumerical Conditions
Coupling Constant 0.003 ay{um) | | Distance from the Source (m) |30 I': gem Emittange
ero E-sprea
J o Tox iti -
ex(m.rad) 5.882e-09 gy(mrad) 1.765e-11 Initial Energy (V) 10000 el 1 ZI
. . Final Energy (eV) 50000
—Light Source Description ~ Output File Settings
. Energy Pitch (eV) 30 _
Linear Undulator | ¥ Print Header
I~ Link Gap & Field Ox(urad) 0 ¥ Print Unit
I~ Segmented Undulator gf{t"r:.j] By(urad) 0 Suffix Idcﬂ
Gap Value 20 %, {um) £15t@0y y(eV) 145627
B(T) 0.26105 z4st(ped| I~ Easy Calc. :=-|—1 eV |Flux Density (photons/sec/mr2/0.1%!
ol f A |:!l|:'
Periodic Length (cm) [3.2 £3rd(Pedl| ¥ Auto Pitch- Rel. Difference (0.5 PL(s1/s0) IO R e i)
F o
Total Length (m) 4.5 BrLiJI)I'i:;it [~ Filtering IGeneric Filter j PC(s3/s0)
Mumber of Periods 140 Peak B ™ Convolution ?—'l-;a{sz'r s0)
K Value 0.78 Bose De
24stleV) 145627 Total Pa o




File Select Calculation | Run | Open Utility Configuration Help

—Accelerator Specificati
Storage Ring

Bunch Shape:

Create Process
Import List
Start Calculation

Electron Energy (GeV)
Average Current (ma)
Circumference

Bunches

oz (mm)

Peak Current (A)

MNatural Emittance (m.rad)

Coupling Constant
gx(m.rad) 5.882e-09

g
100

1435
2436

20
1.17505
5.9e-9

0.003

gy(m.rad) 1.765e-11

ergy Spread IU.UU‘H

Prem) 24 Oy
Bm)  [58 oy
ndm) |0 N
ny(m) |0 My

1#y(prad) 63.8749
oylpm) 3757 Gy(prad)
oy(um) 1012 Oy(prad)

YO 02451 oy

—Light Source Description

Linear Undulator |

™ Link Gap & Field
[” Segmented Undulator

Gap Value 20

B(T) 0.26105

Periodic Length (cm) |3.2

Total Length {m}) 4.5
Number of Periods 140

K Value 0.78

£1st(eV)

145627

2.19789
Eylpm) 375741
Ey(um) 10.353
£4st{peak:eV)
Eardlpeak:eV)
Fluxqst

op(urad) 3.08254
Ey(urad) 15.9562
Zy(wrad) 3.54184

14525

436424

4.11454e+14

Brilliancest 4.74079e+19

Peak Brilliance 5.87064e+20

Bose Degeneracy 0.00014334

Total Power (kW) 1.23622

Gr(um)

—MNumerical Conditions

[” Zero Emittance
[” Zera E-spread

Accuracy Level I 1 i’

—Output File Settings

¥ Print Header
¥ Print Unit

Easy Calc. >|-1

v Auto Pitch: Rel. D'rﬁerencel[].ﬁ

Filtering | Generic Filter |
Convolution

PL(s1/s0)
PC(s3/50)
PL45(s2/50)
1-PL|

<
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Storage Ring |

Bunch Shape: IGaussian LI Energy Spread |0.0011
24 0
Electron Energy (GeV) |8 B(m) T *x —
Average Current (mA) 100 By(m) . &y I
- Mase . Mxm) IO Nx 0
Circumference 1435 - -
Bunches |2436 Ty(m) l My I
Gz (mm) |20
Peak Current (A) 1.17505 1/y(urad) 63.8749
Natural Emittance (m.rad) |5.9e-9 oy(um) 3757 Oy(urad) 15.66
Coupling Constant [0.003 o) 19:42 ayilad) 4.1 ‘Numerical Conditions
sy(mrad) 5882e09 ey mrad) 1765e-11 VOX o S 0.02731 [ 5o
SPECTRA: Result Viewer | Sk
-Light Source Description =i P
- Select Data Name Select X Axis
Linear Undulator | [C-\Program Files\SPECTRAS T\deneme | [Ererey  ~J|E- o
I Link Gap & Field T e SrerTel | e
™ Segmented Undulator R e St & t Header
Ix(um)  375| | ENETER ) Ener t Unit
Gap Value |20 Sum) 103
B(M) |0.26105 £4st(peak:eV) grLilliance | |dc0
Periodic Length (cm) |3.2 £3rd(peak-eV) PC [ oty (chotons)
Total Length (m) |4 ) Pttt PL45 I e h t. g ns
; : Brillianceqst 14PL| . c pREROuS St
Number of Periods 140 Peak Brilliancé: :0))
K Value |0-78 Bose Degener|: $2/50)
£1st(eV) [14562.7 Total Power (k!
e

Plot Import Clear Close
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@T)'| ) » ZaferNergiz » AppData b Local » VirtualStore b Program Files » SPECTRAS.L v [ %3 | Ara: sPECTRARS o]
Dizenle = | |Ag = Bununla paylas « Yaz Yeni klasar == -« [ @
< Sik Kullanilanlar “ Ad Degistirme tarihi Tir Boyut

4 Karsidan Yaklerneler || denemel.dcl 23.01.201211:41 DCO Dosyasi 129 KB
Bl Masadsti || denemel.dc0.dcd 23.01.201211:37 DCO Dosyasi 129 KB
"=l Sen Yerler | undul out.dec0 23.01.2012 09:32 DCO Dosyas 129 KB

& Karsidan Yiaklemeler

r e
Sundutontacd-Neteern T el
—
Dosya Dazen  Bigirn  Gérdndm  Yardim
EB{GeV) EMITTANCEX EMITTANCEY SIZEx(m) SIZEy(m) pIvx(rad) DIvy(rad)
3.000e+00 5.882e-09 1.765e-11 32.757e-04 1.012e-05 1.566e-05 1.744e-06
betax alphax betay alphay eta deta E_spread [
2.400e4+01 0.000e+00 5.800e+00 0.000e+00 0.000e+00 0.000e+00 1.100e-03
Ibheam(A) period(cm) #periods Kx Ky
1.000e-01 3. 200e+00 140 0.000e+00 7.800e-01
thetax(rad) thetay(rad)
0. 000e+00 0. 000e+00
Enerqgy F.Density Brilliance PL PC PL4S 1-|pPL]
ev  ph/s/mrA2/0.1% F.Dens/mmA2 - - - -
1.00000e+04 1.984e+132 8.036e+14 9.954295e-01 0.000000e+00 6.902171e-17 4.570466e-03
1.00300e+04 1.349e+13 5.465e+14 9.916808e-01 0.000000e+00 2.546893e-17 B.319232e-03
1. 00600e+04 2.33%9e+13 9.473e+14 9,941051e-01 0.000000e+00 -4,728363e-17 5.B894E853e-03
1.00900e+04 6.996e+13 2.834e+15 9.976240e-01 0.000000e+00 -4.298187e-17 2.375973e-03
1.01200e+04 1.947e+14 7.890e+15% 9.990007e-01 0.000000e+00 -2.717482e-17 9.993031e-04
1.01500e+04 4,926e+14 1.990e+l6 9,995593e-01 0.000000e+00 -1.573422e-17 4.407085e-04
1.01E800e+04 1.250e+15 5.06de+1l6 9.998242e-01 0.000000e+00 -7.684B00e-18 1.75846Z2e-04
1.01950e+04 1.972e+l5 7.993e+1l6  9,998962e-01 0.000000e+00 -4,895000e-18 1.038309e-04
1.02100e+04 2.B831le+15 1.147e+17 9,999390e-01 0.000000e+00 -3.048319e-18 6.103822e-05
1.02400e+04 2.983e+15 1.209e+17 9.999750e-01 0.000000e+00 -1.330638e-18 2.496299e-05
1.02550e+04 1.934e+l5 7.B40e+16 9,999817e-01 0.000000e+00 -9.807409e-19 1.825542e-05
1. 02700e+04 9.025e+14 3.058e+16 9.999847e-01 0.000000e+00 -8.056118e-19 1.531065e-05
1.03000e+04 9.927e+13 4.024e+15 9.999747e-01 0.000000e+00 -1.088370e-18 2.526388e-05
1 N2TONaL0L F BT PR 4 N30aesld @ QOG437a_01 0 OOOOOOELNN -7 N71514a-18 5 A7547%a_05
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Elektron demeti parametreleri Enerji (GeV) 3.56

ortalarna (ﬂlA) 400
Emittans (nm rad) 8
Betax/Betay (m) 2.5/2.5
Dx/Dy 0.22
Isinim kaynagi parametreleri

Isinim kaynagi Wigglerl Undulatorl Undulator2

Periyot uzunlugu (cm) 10 8 4

Pertyot say1st 35 45 75

Manyetik alan (T) 0.42 0.16 0.32

K degeri 4 1.2 1.2

Wiggler2 icin K=8 ve wigler3 i¢cin K=12
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Ej i (€V) E; i (€V) Brillance, Flux, . Total Power
Foton/s/%1 BW (kW)
Undulatorl 836 2525 2.610" 8 101 0.29
Undulator?2 1679 5029 5.5101 1.4 101 0.96
E.(eV) Total Power (kW)

Wiglerl 3489 2.0

Wiglerl 5816 5.5

Wiglerl 10469 18.0
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UYGULAMA

Table 4.2: SESAME storage ring parameters
(without Insertion devices).

Parameter | Unit | Value

General Parameters
Energy GeWV 2.3
Maxinmmm Beam current mA 400

Circumference m 124 802
Matural enmttance nmmrad |24

Coupling Ve 1

Honzontal emittance mmrad | 24.63

Vertical enuttance mmrad | 02463

Honzontal tune 7217

Vertical une 3.192

Felative energy spread % 01119
Chromaticity (hornizontal) -131

Chromatecity (vertical) 13.8

Machine Functions

Homnzontal beta functions

Wigzler / bendmg / undulator mad | 11.12/0483 /109
WVertical beta functions

Wiggler /bending / undulator mrad |1.20/1875/1.73
Dispersion fimction

Wiggler / bendmg / undulator m 0.433 /0135 /0534
Beam Sizes and Cross Sections

Honzontal beam zize

Wiggler / bending /undulator L J28.6/186.3 /7909
Vertical beam size

Wiggler / bendmg / undulator T 21.6/68/ 20

Beam area

Wiggler / bending / undulator mm* 0.099/0.0796/0.102
R.F-System (2™ stage)

Enerzy loss per mm keV 380

E_F-power kW 413

Cawvity Shunt impedance MO i4

B F-cavity woltage EV 487

Bt [n]

S
[N
Ll

- /’; TS . ‘ |

[ [ |r|- \. —II

| : . ||
AT |
|!'v —_— J1| r]
L} 5 1

o Pl 4

L:n ki ime]
Figure 4.2: Optical functions of SESAME lattice, the green line represents
dispersion. The pink circles represent bPMs.



*Uygulamal. SESAME’de Egici magnetlerden
elde edilen 1sinimin parlaklik spektrumunu
1.5, 2.0, 2.5 GeV elektron enerjileri icin
bulalim.

Egici magnetin egrilik yaricapi: 5.9565 m
uzunlugu :2.34m

2.5GeVdeB :14T

B(T)p(m) = E(GeV)/0.2998




parlaklik spektrumunu cizdiriniz.

Table 2.1: Data’s of the wigglers foreseen at SESAME.

Uygulama 2. SESAME’de zigzaglayicilardan elde edilen isinimin

Type By My Ny L K X X
W-100 20T 100 mm 24 24 m 18.7 0.061 mm 3.8 mrad
W-120 25T 120 mm 20 2.4m 28.0 0.109 mm 5.7 mrad
W-60 35T 60 mm 30 1.8 m 19.6 0.038 mm 4.0 mrad

Uygulama 3. SESAME’de asagida parametreleri verilen
salindiricilarindan elde edilecek 1sinimin
Parlaklik spektrumlarini ¢izdiriniz.

lamda=14 mm, k=1-2, L.=1.4 m, coupling=%2
lamda=11 mm, k=1.4-2.8, L=2.4 m, coupling=%02
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