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teractive Code for positron conversion

Undulator - target = focusing = post acceleration
Written in 1986-1987; restored in 2007

PROGRAM KONN
T.A. Vievelezhskaya, A.A Mikhallichenko

Momte—Carle sinmlation ¢f positron conversion

Energy of the beame; Acceleration:
Length of undulator; Tarpet: Distance to the lens;
Undnlator period M=L/),, ; Distanee to the wndilater Lemgth of siractre;
K-factor; Thickess: Gradien;
Emnittance; Dicawaror of trges Diameter of collimator at the entrance;
Betu-fienction; Material; Dinmeter af trices;
Number of karsonics (four); Digmeter of kole at center; wmﬂk!ﬁcﬂ "
Nmanbher of positrons fo be generated; Stequm\fmm Energ; ilte:wm
, : | i
7 i

Litisxm Lems:

Distance to the target;

Length;
CALCULATES at sVery stage: Digineter;
Efficiency in given phase volmme; Thicness of flanges;
Polarization in given phase volume; Materiol of flanges;
Beagm dimensions: Grodient;
Phase-space distribwtions; Step of calcnlations;

Beam Iemgthening;
Energy spread within please space;




2 POSITRON conversion

CONUERSTON
FOCUS ING
ACCELERATION

WHAT TO DO?

xxx PARAMETRES OF THE LENS sxx Pressure, current,
field in Lens

DISTAMCE TO LEMNS
RADIUS OF THE LENS
LENTH OF THE LENS
GRADI ENT MG cm
STEP OF CALCULATIONS
RADIATIONAL LENTH
THICKMESS OF 1 FLHN.
THICKMESS OF Z FLN.
RAD. LENTH OF FLAN.

100 =
156.000 :
050 =
050 =
36.000 =

POSITRONMS PASSED= 5000 POSITROMS ACCEPTEDs 3600

BETA= .186 EFF
B =

RMS = =39

DBEZ = 3.525

M = 1.188 DTHM
TOTAL CURR IN LENS
SURFACE FIELD
AXIAL PRESSURE

7.01365
-364 AMM = 371 He= -111
—339—FPIN = 4.115 PZN = 8.473

. 040
. 080 W 2 .76l WHP = 1.163
134.750 kA
3.850 Tesla
L.898 MFPa

EFF(EX.CT>
-0861 -068%9
.3935 .3576
4010 1977
-3645 1344
.1252 -0896

EFP(EX.CT>
-D583 -0248
.2203 -2320
.2770 .2965
1783 o i
1068 0776

Particles described by
2D array (matrix). One
parameter  numerates
particles, the other one
numerates  properties
associated with each
particle: energy,
polarization, angles to
axes; position

Code has ~1500 rows;

Possibility for the file

exchange with
statistical Code JMP;




D7 is the distance between undulator and the target

AK=KO
DSTN=ALO*DRAND (0) !
SSC=AL0/2.-DSTN
BTA=BT+SSC**2/BT

ALO IS THE LENGTH OF UNDULATOR
| DISTANCE FROM CENTER OF UNDULATOR TO EVENT

! BETA AT THE POINT OF EVENT, BT IS IN CROSSIVER
W/7/=D7+DSTN ! DISTANCE TO THE TARGET FROM EVENT
R=DSQRT (ABS (BTA*EPS*DRAND (0) )) !RADIAL POSITION OF ELECTRON
TETA=DSQRT (ABS (EPS/BT*DRAND(0))) ! THIS ANGLE IS THE SAME; MODULE OF ANGLE
FI=PI*DRAND (0) I AZIMUTHAL ANGLE

DR=W/7*TETA
RE=DSOQRT (ABS (R*R+DR*DR-2 . *R*DR*DCOS (FI1)) Position Of photon at the target

Formulas of undulator radiation wused for generation of probability of

radiation and probability for polarization at the point of event




PP=0.305+2.15*EP4
IF(EP.LT.0.4)PP=PP-0.05*EP4-2.5*EP4**3 e
" IE(EP.GT.0.6)PP=PP-0.55*EP6-2.65*EP6**2+0.7*EP6**3 | PP=PP-0.55*EP6-2.6"EP6+*2
[F(PP.GT.1.)PP=1. Sentinel

Energy after
radiation

Where stands for bremstrahlung cross section without spin flip,
~the cross section with spin flip and is total cross section.

Rad. length

Depolarization in a target ~5%




ENERGY OF POSITRONS FOR THE FIRST FOUR HARMONICS INVOLVED IN PROCESS

0. Fourth 7

! —>
- Third | -

>

Second

<€

|| First harmonic

30

EMERGY OF
POSITROMS

Ewent #

Example: energy for each particle generated by 1-4™" harmonics of Undulator
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| ~ Energy of positrons ‘!\'l I3 ENERGY DISTRIBUTION AFTER 50 MeW ACCELERATION
] 110
60— ]
1 . . 1003 ' .
o4 | Right after the target ; After acceleration
1 90
40 ]
. ED_-
30 ]
1 70
20 ]
- 1
. L 1 |
1
J 80 ' .
10 | =
| ] ' I
| 1
| I 507
0 :
¥ Quantiles | .
100.0% maximum 50683 ¥| Quantiles
99.5% 45 404 100.0% maximum  109.85
97.5% 32.906 99.5% 93.90
90.0% 21.547 97 5% 87.87
To.0% quartile 12952 90.0% 76.23
50.0%  median 7785 75.0%  quartle  53.09
25.0% quartile A4 T74T 50.0% median 61.24
10.0% 2.845 250% guartle  57.31
2.5% 1.141 10.0% 56.36
0.5% 0.594 A e
0.0%  minimum  0.512 = i
¥| Moments | 0.0%  minimum  55.50
Mean 10.286008 ¥ Moments |
Std Dev 82902435 % 64163305
Std Err Mean 0.1172652 Stzﬂ; D
upper 95% Mean  10.5159 smEEUM A
Ir Kedan =

lowrer 95% Mean 10.058117
" e upper 95% Mean 64 45379

lower 95% Mean 63.8328241




| Code is under constant improvement;

Introduced file exchange between KONN and statistical code J]MP7

Inserted quick evaluation of lens parameters such as current, pressure
field at the surface;

Introduced energy filter at low and at high energy (right after the target
and after acceleration);

Soon will be introduced solenoidal lens;



