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TABLE II. Summary of systematic uncertainties in the z-mass
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measurement.
Uncertainty
Source MeV/c?)
Knowledge of the colliding beams:
Beam-energy correction 0.07
Boost vector <0.01
Reconstruction of charged particles:
Charged-particle momentum correction 0.06
Detector misalignment 0.03
Total 0.11
PDG Average (2022)
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Energy Scale Calibration of
the J/Y and Y’ Resonances
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The beam energy measurement system for the Beijing electron-positron collider
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e-: Damping Wiggler
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e+: Damping Wiggler

Parameters Units 2 GeV
Circumference, C m 860.321
Crossing angle, 260 mrad 60
Hor. /Ver. beta function at IP, Bx/B; mm 60/0.8
Hor./Ver. betatron tune 30.543/34.58
Beam current, | A 2
Hor. Emittance (SR/DW+IBS) nm 8.79/4.63
Ver. Emittance (SR/DW+IBS) pm 87.9/46.3
Ratio, &y /&y % 1
Momentum compaction factor, op 103 1.35
Energy spread (DW+IBS) 104 7.8
Energy loss per turn (SR+DW), Uo keV 543
SR power per beam (SR+DW), P MW 1.086
RF voltage MV 2.5
Synchrotron tune, vg 0.0194
OrF % 1.68
Bunch length (Nature/0.1Q+IBS) mm 7.21/8.70
Hor./Ver. beam-beam parameter, &/¢&y 0.005/0.095
Luminosity cm?st 9.4E+34
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What is RF-Track?

RF-Track Characteristics

e RF-Track is a CERN-developed particle tracking code
e Simulates generation, acceleration, and transport of any particle species

e Works with both realistic 3D field maps and conventional beamline elements

Applications

e Photoinjectors and electron guns

e Positron sources

e High-intensity electron linacs

e RFQs and high-intensity proton and ion linacs
e lon-electron cooling

e lonisation cooling channel of the Muon Collider

4/54 A. Latina — The tracking code RF-Track — 30 May 2025
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RF-Track Use Cases
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Radio-Frequency
Quadrupoles (RFQ)

8/54 A. Latina — The tracking code RF-Track — 30 May 2025

Reference plane
i

|

dN/dE' [10° ph / (keV bx)]

20 30
E'[keV]

Medical e” linacs for
Flash therapy

Inverse-Compton Scattering
Compact X-ray sources

‘ "'Tmuuﬁmnuil Y

WWmnmlﬂ Tlllll!llll ‘m

,4

GaToroid
(Optics in complex fields)

Muon Cooling
(Particle-matter interaction)




RF Track #&#]

IEREFRARE BIEFEEE

= gE= E=1.5GeV, BE =0.1% = ¥FEEE E,=0.117 eV (A=10.6 pm) CO,F{F 5=
. B; = 60 mm - ﬂﬁ)‘l’ﬁgﬁ EIaser= 28 mJ: %HR? r=0.035 mm
250 T \ T
wo = 0.117 eV
. > wo = 0.229 eV
(] :
=
0.006 E 200 _
= 3
>
£ 0.005 £
= S 150 -
g g
© 0.004 9
o )]
Z 0003 1 § 100 - - —
N 5 |
z o
_% 0.002 45
qL) 50 I : ‘ _
£
0.001 ~ —— full angle fa)
5 mrad | | | | | | |
0.000 - 0
Ll 1 T Ll 1 I T 1 1 0 1 2 3 4 5 6 7 8 9
0 500 1000 1500 2000 2500 3000 3500 4000
E, [keV] Photon energy, MeV

https://doi.org/10.23727/CERN-Proceedings-2017-001.119 10



RF Track {&#l

IEREFRARE BIEFEEE

= BEE E=1.5GeV, fE5 =0.1 % » JFBEE Ev=0.117 eV (A=10.6 pm) COLiE5¢==
= Bx =60 mm BkiEER Ejocor= 28 mJ, YBER r=0.035 mm

— 0.007
0.006 0.006
%‘ S
2 0005 & 0005
g -
_g- N -
4 Q. 0.004 A
o 0004 o
¢ <
S o
= 0.003 4 —. 0003 - 7
o W
- ©
-~ ~
= 0.002 - = 0.002 1
° ©
. e 0. 4
0.001 — full ang]e 011 —— full angle
- 5 mrad 5000 5 mrad l
T T T T T T T T T ' J T T T T
0 500 1000 1500 2000 2500 3000 3500 4000 3600 3700 3800 3900 4000 4100
Ey [keV] Ey [keV]

11



dN / dE, [1076 ph / (keV)]
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