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Update to 2D Synchrotron Radiation Profile
Analysis for CesrTA Lattices

1) Fixed bug in photon rate calculation. Removes unphysical high-rate tails.
2) Protect against zero-divide.
3) Use wall segment length to get y/m/s rather than As.
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CesrTA Lattice: cta 2085mev_20081107

Cornell University
Laboratory for Elementary-Particle Physics Used fOl’ measurements in Febru ary 2009
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There is a short “hot spot” at s=16.1 m in the dipole BO04W due to the vacuum chamber wall profile.

The radiation is from WIG2_02W.
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Excerpt from
el /home/critten/synrad/jobs/job65/synrad_job65_posx_0_768.table

Laboratory for Elementary-Particle Physics
These new files include source information.

Lattics:
/nEs/czsc/mt/ lattice/czse /mad/cta_2085nzy_ 20081107, lat

I_b=m = 0.100000000000000 ! Zmps/bean
Input eps_y = O GHGCO0OEROLELGEE-005 ! nm-mrad
Positron sps_x = 2. 587150540158134R-003 ! mu-mrad
Positrom =ps_y = 1.191132B07279436F-033 ! mm-mrad
Pasitron sig_ G.151655477908731F-003 ! m
Pasitron sigE/E = 0.126504096043148E-002 | %
Elzctron sps_x = 0. 000000000000000E+000 | me-mcad
Elsctron sps_y = 0. 000000000000000E+000 ! mu-mcad
Elsctrom sig_z = 0.000000000000000E4+000 ! n
Elsctron sigE/E = 0.000000000000000E+000 | %

Attributs valuss ars G (bendsl, kl (quads|, k2 is=ntupolssl, ks (sol=noids|, B_max {wigglsrs)

Szgnznt

Wr 5_s=q L_s=g X_s=q P/l=n Pliraa P_tot Phat/s=c Z Beta B Beta L Fka El= Typ= Attributs Elamant Sourcs Primary 5_sourcs e

im) im) (ml (Wim) (2| [ i1/s] (ml {nl {ml at s5_nid Talus Nz El= Type Sourcs {ml Sourcas

1565 15,1152 0.0085 2.195E-01 O.000E4+00 0.00008400 0.0000E+00 0.0000E400 1.1717 33.107 0.217 SRPEND 3.1591F-02 B0 0.0000 1
1a6s 15.1154 0.0085 2.101E-01 &.075E+403 1.2150E400 5.7571E+01 2.17A0E+17 1.7717 33104 0.217 SEEMD 3.1591E-02 BOdw WIGGLER WIG2_ 02w 5. 4224 4
1as7 16,1156 0.0085 2.006E-01 1.731E404 2.2262F400 L.6402E+02 6.2765E417 1.778 33.102 0.217 SPEMD 3.1591E-02 B0 WIGGLER WIG2_02% 5.1%42 15
lagk 15,1158 0.0085 1.811F-01 1.680E+04 2.1497F400 L.601SE+02 6. 131F417 1.778 33.100 0.217 SPEMD 3.1591E-02 B0 WIGGLER WIG2_02% 5.4130 ie
1a64 15.1161 0.0085 1.B16E-01 1.577E+404 1.9796E400 1. 4548E+02 S5.8L03E+17 1.778 33088 0.217 SBEND 3.1591E-02 BOdw WIGGLER WIG2_ 02w 5.8100 217
1870 16,1163 0.0085 1.722E-01 1.54%F+04 1.5415F400 1. 46BOE+02 7.8971E+17 1.778 33,086 0.217 SBEEND 3.1591E-02 BT WIGGLER WIG2_02 5.4058 238
1871 16,1165 0.0085 1.627E-01 1.627E404 2.0374E400 L.S418E+02 7.B9B7E417 1.778 33.083 0.217 SBEND 3. 1591E-02 B0 WIGGLER WIG2 02 5.4023 a8
1872 15.11467 0.0085 1.532E-01 1.BGSE404 2.2420%400 L.7712E+02 B.6212F417 1.780 33,081 0.217 SBEND 3.1591E-02 BOdw WIGGLER WIG2_ 02w 5.2114 75
1673 16,1168 0.0085 1.4937R-01 1.B52F+04 2.26B5F400 L.7931R+02 B.6349E+17 1.780 33,088 0.217 SPEMD 3.1591E-02 B0 WIGGLER WIG2_02% 5.3951 ir
1574 16,1171 0.0085 1.343E-01 1.%00E+04 2.2730%400 L.BODIE+02 8. 6472E417 1.781 33087 0.217 SEEND 3. 1591E-02 B0 WIGGLER wIG2 02 5.2186 1
1675 15,1173 0.0085 1.24BE-01 1.B86E+0J 2.2630E400 1.7062E+02 B.6620E+17 1.781 33,085 0.217 SEEMD 3.1591E-02 BOdw WIGGLER WIG2_ 02w 5.3878 al
1676 15,1175 0.0085 1.153E-001 1.B29FE+04 2. 1563E400 1.7328E+02 8. 4918E+17 1.782 33,082 0.217 SBEWD 3.1591E-02 BT WIGGLER WIG2_02 5.2257 al
1577 16,1177 0.0085 1.05BE-01 1.448E404 L. B7S2E400 L1.3722E+02 7.0427E417 1.782 33,080 0.217 SBEND 3. 1591E-02 B0 WIGGLER WIG2 02 5.3807 a0
1578 15,1179 0.0085 8.637E-02 1.103E+04 1.5289F400 L1.0450E+02 5.8236E+17 1.783 33078 0.217 SREND 3.1591E-02 BT WIGGLER WIGL 02 1.6536 1
1578 16,1182 0.0085 B.6BOR-02 B.B26E4+03 1.2504F400 B.3634R+01 4.7587E417 1.783 EEM 0.217 SBEND 3.1591E-02 B0 WIGGLER WIG2_02% 5.3133 in
lagn 16,1184 0.0085 7.742E-02 6.031E403 0S.0574E-01 GS5.7T151E+01 3.4L36E417 1.783 EEME ] 0.217 SBEND 3. 1581E-02 B0 WIGGLER WIG2 0 5.8705 27
1a81 15,1186 0.0085 6.795E-02 5.379E+03 B.10978E-01 G5.0871E+01 2.8273E+17 1.784 EEM 0.217 SBEWD 3.1591E-02 BT WIGGLER WIG2_02 5.3658 18
lag2 16,1188 0.0085 S.B47E-02 3.786E403 6. 0000E-01 3.5066E+01 2.0J6BE+17 1.784 33,068 0.217 SBEND 3. 1591E-02 B0 WIGGLER WIG2 02 5.3620 13
1383 16,1190 0.0085 4.500E-02 1.B45E403 3.2603E-01 L.7T4BGE+01 L1.3965E417 1.785 33,067 0.217 SBEND 3. 1591E-02 B0 WIGGLER WIG2 02 5.2513 B
1584 16,1270 0.0082 4.T00E-02 2.466E+01 1.1743E-02 2.033%-01 1.B028E+16 1.794 33024 0.218 SBEEND 3.1591E-02 BT SEEND B 3HK 12,758 1
1585 16,1350 0.0082 4.500R-02 2.500E401 1.2084F-02 2.0614R-01 1.8272E416 1.811 32,841 0.218 SBEND 3.1591E-02 B0 SEEND BO3AK 12,7551 2
1a8s 15,1430 0.0082 4.300E-02 2.534E401 1.2438E-02 Z2.0B99E-01 1.B525E+15 1.828 32,858 0.21% SBEND 3.1591E-02 BOdw SEEND B 3m0 12,8251 2
1587 15,145 0.0063 4.100E-02 32548401 1.6258E-02 2.05B1E-01 1.8243E+16 1.844 32,786 0.220 SBEND 3.1591E-02 BT SEEND B 3HK 12,8853 2
1age 16,1550 0.0L00 4.100E-02 3.345E400 1. 6782E-03 3.3421E-02 2.9624E415 1.8461 32,703 0.220 SBEND 3. 1591E-02 B0 SEEND BOHS 12,5187 1
1584 15,1650 0.0L00 4.080E-02 3.364E+400 1.6885E-03 3.3610E-02 2.9782E+15 1.883 32,600 0.221 SBEND 3.1591E-02 BOdw SEEND B 3m0 12,5254 1
1550 16.1700 0.0100 4.095E-02 3.3B3E+00 1.60BBE-03 3.3708E-02 2. 9050F+15 1.505 32.497 0.222 SPEND 3.1591E-02 BT SEEND B 3HK 12,5382 1

Note the vacuum chamber wall angle.
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CesrTA Lattice: cta_ 2085mev_20081107

Used for measurements in February 2009

Cornell University

Laboratory for Elementary-Particle Physics

Element r S=g <Length> Tot Length Fractien <Beta X=> <Bata Y> <5ig K> <5ig Y= <Phot/m/a>
Dipols 47446 0.010 474.2 61.8% 14.1 18.6 0.717 0.030 0.527
Drift 18013 0.010 178.7 23.3% 16.2 17.7 0.819 0.028 0.280
Wiggler 2452 0.010 24.5 3.2% 7.2 16.3 0.281 0.028 0.733
fQuadrupols 6636 0.010 66 .3 8.56% 17.4 20.0 0.728 0.029 0.382
SYNRAD 2009 Sextupole 2221 0.010 22.2 2.9% 17.5 20.2 0.816 0.030 0.334
Solenoid 0 0.000 0.0 0.0% 0.0 0.0 0.000 0.000 0.000
Octupels 154 0.010 1.5 0.2% 24.7 7.6 0.873 0.019 0.072
Hon-dipole 29476 0.010 293.3 38.2% 15.8 18.2 0.754 0.029 0.344
Heon-drift 28049 0.010 588 .7 76.7% 14.3 12.7 0.705 0.029 0.511
Total 0.010 100.0% 14.7 18.4 0.731 0.029 0.457
Element Lr S=g <Length®* Tot Length Fractien <Bs=ta XK= <Bsta ¥> <5ig XK= <35ig Y= <Pheot/m/ e>
Dipols 47492 0.010 475.0 61.8% 14.1 18.6 0.717 0.030 0.554
Drift 18089 0.010 179.6 23.3% 16.1 17.7 0.817 0.028 0.280
Wiggler 2459 0.010 24.6 3.2% 7.2 16.4 0.280 0.028 0.697
Quadrupols 6635 0.010 66 .3 8.56% 17.3 20.0 0.724 0.029 0.382
SYNRAD 2010 Sextupole 2153 0.010 21.49 2.9% 17.7 19.4 0.825 0.029 0.334
Solenoid 0 0.000 0.0 0.0% 0.0 0.0 0.000 0.000 0.000
Octupeols 153 0.010 1.5 0.2% 24.6 7.6 0.878 0.019 0.072
lHon-dipole 29529 0.010 293 .9 38.2% 15.8 18.2 0.752 0.029 0.341
Hon-drift 58932 0.010 589 .5 76. 6% 14.3 18.7 0.704 0.029 0.531
Total 0.010 100.0% 14.7 18.4 0.730 0.029 0.472

POSINST simulations (DLK) have used photon rate values of 0.525 and 0.280,
with beam size values of 702 / 30.4 u (dipole) and 790 / 29.7 u (drift).

ECLOUD simulations until now have used B-weighted rate values (see next slide),
with beam size values of 790/ 29.7 u for both dipole and drift.
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Cornell University

Laboratory for Elementary-Particle Physics Photon Rates Welghted by the Beta Functions

El=ment <F>=<Phot/m/e> Max|F) RME(F)| <Bx*F>/<Bx>|Max(Bx*F/<Bx>) BMS (Bx*F/<Bu») |<By*F>/<By> |[Max (Ey*F/<By>) RMS (By*F/<By>)
Dipols 0.527  1395.225 3.339 0.500 473.659 1.310 0.486  |2473.432 5.834
Drift 0.280 130.763 1.128 0.249 27.077 0.537 0.302 329.830 2.243
Wiggler 0.733 10.492  0.837 0.639 11.415 0.919 0.707 10.981 0.842
Quadrupols 0.382 9.069 0.383 0.356 10.334 0.482 0.358 5.030 0.413

SYNRAD 2009 Sextupole 0.334 ol 0,271 0.328 2.482 0.371 0.314 3.075 0.2490
Solenoid 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Octupole 0.072 0.172 0.053 0.064 0.140 0.040 0.058 0.102 0.033
Hon-dipole 0.344 130.763  0.942 0.285 27.644 0.524 0.346 319.970 1.731
Won-drift 0.511  13895.225 3.006 0.473 465,569 1.180 0.471  |2459.798 5.212
Total 0.457  1385.225 2.680 0.416 451.886 1.045 0.433  |2489.917 4.737
El=m=nt <Fr=<Phot/m/e> Max(F) RMI(F)| <Bx*F>/<Bx> Max (Bx*F/<Bx>») BMI [(Bx*F/<Bx> )| <By*F>/ <By»| Max (By*F/<By>) RMI(By*F/<By>)
Dipels 0.554 145.901 2.145 0.509 49,619 0.976 0.533 259,997 3.695
Drift 0.280 93.138 1.053 0.249 23.363 0.521 0.301 236.223 2.078
Wiggler 0.697 10.505 0.757 0.616 11.837 0.876 0.668 11.309 0.750
Quadrupole 0.382 2.644 0.383 0.355 3.034 0.464 0.357 2.672 0.408

SYNRAD 2010 Sextupols 0.334 2.061 0.265 0.328 2.204 0.367 0.314 2.061 0.289
Solenocid 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Octupols 0.072 0.172 0.054 0.064 0.141 0.040 0.058 0.101 0.033
Hon-dipels 0.341 93.138 0.880 0.294 23.837 0.510 0.343 229,553 1.609
Won-drift 0.531 145.901 1.938 0.480 48.779 0.892 0.508 258.779 3.308
Total 0.472 145.901 1.774) 0.421 47.363 0.811 0.461 261.924 3.087

Differences are less than 10%.

Don't expect big changes in the tune shift modelling, but will check it.
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