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Rhodotron Simulation

Prototip
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Rhodotron Simulation
TekS ticin Lout optimizasyonu

for(double i = 2; i < 9; i += dT_out){

t_dum += i;

AWK2R2GNRY {AYdZ I GA2yQdz AcAy -
A DSeAd SibP ¥ ®KizE PHBUPOLBUYVRAdar P e e ssekstagen, vl B e,
bekletilir maxE = eow;
A TersyondeyA £ S 1 2@dzElF GSTNI NI IANE, 7777
AtoutLJr N YSUNBAAYA GFNFelN¥1 2 ¢ com-s ZNJ
Al {¢ arYNELl &c¢

a82yE NP AfS 1FND - dzf f
bulundu
AaPlyldaPa

double gecis(double r_pos, double vel, double Et, double &t){
Vd
ul
RAYVEYAEA §7

for(; r_pos >= -R2 &k r_pos <= R2 ; t+=dT){

é I NJP Y- P y- ﬁ | cl de .E | y‘ j vel = c#sqrt(Et*Et-EO*E0) /Et;
f

\JJ/
<

(0p))
e

double RelBeta = wel/c;

S y. Y S f A 5 double RelGamma = 1.0 / sqrt(1.0-RelBeta*RelBeta);

double ef=Eradial(r_pos*1000,t,RFphase*deg_to_rad);
./out —-ph -59 —gt 1 -magopt 1 -dt 0.00001 -dto 0.01 —-enum 100 -mt 10 8

0 double acc=ef*1E6*e(Mratio/(RelGamma*RelGamma*RelGamma) ;
For the 1th magnet:
Optimum out path = 1.2803 m

Magnet guide = 0.46368 m 11 r_pos = r_pos + vel #* dT#ns + 1/2%acc*(dT+ns)#*(dT*ns);
Rho = 0.10642 m _ .
Drift time of the first electron in the bunch : 8.5222 ns 12 vel=vel+acc*dT+ns;

Drift time of the middle electron in the bunch : 7.815 ns
Drift time of the last electron in the bunch : 7.3244 ns

Avg energy = 0.5917 MeV 14 RelGamma = 1.0 / sqrt(1.0-RelBeta*RelBeta);
RMS = 0.0090575 MeV

13 RelBeta = vel/c;

15 Et=RelGamma*EOQ;
After the optimized magnet passes : % }
Electron with the most energy : 100) E_ave of bunch : 1.2857 MeV, RMS of bunch : 0.0082272 MeV 17 return Et;
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Rhodotron Simulation

Demetler icin lag optimizasyonu

A58YSG YS1UFYATYIFEAP S1fSYRA aSarii I NFfPIFfENI AFfS 12 ddssE
N elektron, enjeksiyon slresg, enjeksiyon periyodulg  : int phase_opt(int phase_sweep_range){

2 double minrms = 1;

A lag:5SYSidAy Af1 StSUGRRyTEI 777

for(int RFphase = -phase_sweep_range; RFphase <= phase_sweep_range; RFphase++){
5 Bunch bunchil (RFphase) ;
ATE] OSNBAE2YRIagTRSI Y S INOPS N €
S y' 8 S °l u S S R S NB '1 u | NJ Y' I 7\ 6 f 7 bunchil.bunch_gecis_t(t1);
8 bunchi.reset_pos();

AEmMsRSESNAYA YAYAYAT S SRAg2,

if( bunchl.E_rms() < minrms ){

11 minrms = bunchl.E_rms();
A <E>|v? S e S NA @S N § S NA | y' I £ A T 12 opt_phase = RFphase;
13 }

¥
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Rhodotron Simulation
Ornek lag & Lout optimizasyonu

Optimal phase with the least RMS : -5

Simulation settings

16

17

18

For the 2th magnet:
Optimum out path = 1.0833 m

Magnet guide = 0.37766 m

19 Rho = 0.098898 m
ph = -5 deg, gt = 1 ns, enum = 1000 ) ) ) .
20 Drift time of the first electron in the bunch : 5.597 mns
dT = 0.001 ns, dT_out = 0.01 ns 21 Drift time of the last electron in the bunch : 5.617 ns
22 Max energy = 0.89172 MeV
For the 1th magnet: 23 RMS = 0.0099018 MeV
Optimum out path = 0.81044 m 24
Magnet guide = 0.25852 m 25 For the 3th magnet:
Rho = 0.088477 m 26 Optimum out path = 1.1705 m
27  Magnet guide = 0.41573 m
Drift time of the first electron in the bunch : 7.688 ns
28 Rho = 0.10223 m
Drift time of the last electron in the bunch : 7.487 ns ) ) ) _
29 Drift time of the first electron in the bunch : 5.314 ns
Max energy = 0.47681 MeV 30 Drift time of the last electron in the bunch : 5.325 ns
RMS = 0.0058165 MeV 31 Max enmergy = 1.298 MeV
32 RMS = 0.013879 MeV
34 Electron with the most energy : 623) 1.6999 MeV, RMS of bunch 0.017981 MeV
35
36 Total steps calculated : 12468052652
37 Simulation finished in 632050015 us ( 632.1 s )
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Rhodotron Simulation

3D Similasyon
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Pt RP

vector3d CoaxialRFField:

:actOn(Electron& e){

vector3d Efield = getField(e.pos);

vector3d F_m Efield*1E6*e()Mratio;

vector3d acc (F_m - e.velx(e.vel*F_m)/(c*c))/e.gamma();

return acc;

vector3d MagneticField:

ractOn(Electron& e){
if (isInside(e.pos) == -1)

return vector3d(0,0,0);
vector3d Bfield = getField(e.pos);
vector3d F_m = (e.vel % Bfield)=*e(Mratio;
vector3d acc = (F_m)/e.gamma() ;

return acc;

e-EMinteraction logic in 3D
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Rhodotron Simulation
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Rhodotron Simulation
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Rhodotron Simulation
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Rhodotron Simulation

Acceleration in Electric Field
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B Field Configuration

E Field Configuration

1) B=0.0743T R=0.16m r=1.114m

3) B=0.0861T R=0.15m r=1.184m

4) B=0.0933T R=0.15m r=1.241m

5) B=0.1069T R=0.15m r=1.308m

NT)Ionnn | Mm)l 015 | ﬂm)l mawl

Rotation of each magnet(degree)

Cavity Description

R1(m) | 0488

R2(m)

RF Description

Emax(MVfm2) | 0.26

f(MHz) | 1075 [ /_\,\ /

gfd

Phase Lag(degree)

Gun Configuration

Simulation Configuration

#
Ein(MeV)
— o .

Start time (ns) End time (ns)  Time step size (ns)

| 0 | | 50 I ! 0.0001 |
# of threads II'

@ Enable multithreading

E field log path B field log path

| xyiritxt | | xvimagnet.txt |

Particles log path Configuration log path

| xv/paths/ | | xy/settings.txt |

Rhodotron Simulation
Grafiksel Arayuz (GUI)

o Do I I»

DL Glal NPYP

RhodotronSimulation] 2 Y FAINNJ &Glé 2y R2aeél:

1dzf € F yPE I 0Af A&2NRdz
ROOT| dzf f | v BiafikdekAtayi@BSKIA 6 G A NA f Y S
verildi
Rhodotron Simulation simulasyon motoruolarak yeniden

AAAYEt SNRANAE RA

FNJF LI b Y

a

TGUIGE alF NPYP FENJEP 31 NBOf

enti ent N et B e B e

Configuration

Simulation
Render
Analyze
Sweep

SN
SN

Ve

NG
N)\

mNY S

[
=]

# E FIELD CONFIGURATION
emax=1.170

freq=107.3
phaselag=10.0

ri1=0.1840

r2=0.7380

# B FIELD CONFIGURATION

magrotation=5.0

# GUN CONFIGURATION
einmean=0.040
einstd=0.0000
targeten=2.0
guntime=1.0
gunperiod=9.3
enpum=50

bunchnum=1

# SIM CONFIGURATION
starttime=0
endtime=10
dt=0.0000010000
epath=xy/rf.dat
bpath=xy/magnet.dat
cpath=xy/settings.dat
ppath=xy/paths/
multh=1

thcount=10

OANI {2y FAT
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Rhodotron Simulation
Grafiksel Arayuz (GUI)

o0 RhodoSim GUI

Configurat n‘ Simulale; Sweepi Render | Analyze‘ Quit

- B Field Configuration - - E Field Configuration -

Cavity Description

Configuration Frame

Rt (m) | 0.188 %]

R2 (m) 0.753 $j

1) B=-0.02980(T) R=0.150(m) r=1.103(m)

ae?z
- S =
12) B=-0.04100(T) R=0.150(m) r=1.144(m) . —
|3) B=-0.05500(T) R=0.150(m) r=1.163(m) e 0
4) B=-0.07000(T)
>

R=0.150(m) r=1.183(m) RF Description

|5) B=-0.08300(T) R=0.150(m) r=1.193(m) 2 d I -
: Emax (MV/m2) | 3.466 3| g 1 Zy. O

f(MHz) [ 107.5 4]

B(M | -0083% R(M [ 0152 r(m [ 11932

Add| save| Delete|

Phase Lag (degree) 35 51

Rotation of each magnet, gamma(degree) | 5.0 2] - u KOVUk
- Guin Corfiguration - - Simulation Configuration - u 9 f S cl u N\E y u | (_) | y O I é_ P

Start time (ns) End time (ns) Time step size (ns)

— o s [ ieord U Similasyon

#s
[0.040 2f+{0.000 3
Target E(MeV) # of threads [ 10 4
N e = > «> t g -

Ein (MeV)

[ 203 ; )
V| Enable multithreading
Gun Period - T(ns) Gun Active Time - tg(ns) |
Save Configuration ‘ Load Configuration |
9.3 3 1.0 2
# of bunch # of e per bunch

[ a3 S

S ——————————————
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Rhodotron Simulation
Grafiksel Arayiz (GUI)

RhodoSim GUI

Configuration| Simulatc| Sweep| Render Analyze‘ Quit

Simulation Frame

A {AYNflaez2y Y202Ndzydz cel f

- imiation: A Similasyonun ilerleme durumunu
Smston s e 1dzf £t F yPOPE&Il oO0Af RANRNI

61%

Run Simulation| Stop Simulation
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Rhodotron Simulation
Grafiksel Arayltz (GUI)

200 RhodoSim GUI

Configuration Simula!e‘ Sweep Hew:er‘ Analyze | Quit

s e ___‘_____ﬂ?ﬁf?gﬁ'??_’g_"_.s_?‘_’.!?_(_'f?_“f) _____ i e
A Render
C
A {2y clftPOGPNPEIY &AYNCLI
4 31 NAESEtf SO0GANRN]
y A Similasyonun zaman icerisindeki evrimi
veya tercih edilen bir zaman dilimindeki
durumu incelenebilir
e A Similasyon video olarak yada bir zaman
RATAYA F2U02ENI T 21 NI ]
= A o5 3II NBESEftSOGANNS NI SNA
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Configural

Rhodotron Simulation
Grafiksel Arayuz (GUI)

RhodoSim GUI

tion Simulate‘ Sweep‘ Render| Analyze| Quit|

[Energy Distribution

7Electror71 Energy Distribution at t = 35.0ns

Electron Energies

Entries 400

| Mean 0.9091
Std Dev  0.4147

Al

06 038 1 12 14
E(MeV)

Select time (ns)

Analiz

A{AYNELagz
FyEFtAT SR
1))

A

Ly f AT
ediyor

dzl y 1 A

bulunmakta :

U HerelektronicirE(t)aA N ¥ A € A

SN
A
|

>*$D<§

1
1

A
- €
A

y
f

|
C )

U 9f STUNRY SKASINE2AT NRIYEFPE 1
A Grafikler kaydedilebilir
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Rhodotron Simulation
Grafiksel Arayuz (GUI)

[ N RhodoSim GUI

Configuration‘ Simulate| Sweep Render‘ Analyze‘ Quit

Phase lag sweep

e VS 0

lag

u_(MeV)

¢lag (degree)

Phase lag sweep start (degrees) Phase lag sweep end (degrees)

-120 2 120 3

Sweepi

Draw phase vs muE | Draw phase vs sigmaE | Draw phase vs sigmaR‘

S ———————

Sweep Frame

A
A

A
A
A

t F N} YSGNB OGFNFYF&P A0t S¢
dz Fy1A OSNERA&2YRI X FI1

yapabilmektedir

¢CF N YFEF OSNRAESNAYA 3T NBSH

Grafikleri kaydeder

P O1TF LI NYYSGNB GF N¥YLF I
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