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WHERE WE WERE

In the last year, we used the available optics (v6_45) to develop 
and tune our tools to study SR backgrounds into the detectors:

Ref. EuroCirCol Alba Meeting, Nov ‘16
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WHERE WE WERE
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WHERE WE WERE

Results of the study: Power in the TAS and in Be Pipe

Ref.: Published as peer-reviewed proceeding of IPAC17 
Collamati, Boscolo, Burkhard, Kersevan
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UPDATING THIS STUDY

On summer 2017, an updated version of the optics was released, 
including L*=40m, split quads, normal conducting bends etc..

We generated new gdml files for geometry (with and without 
CR) and magnetic fields for the new optics

The job has been made more difficult due to some problems with the 
lattice (missing conical apertures, non zero length elements..)

We run again our machinery going directly to the last step (full 
Geant simulation) 
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UPDATED RESULTS
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P @TAS  
(W) Ngamma @Be P @ Be 

(W)

with CR
old 14,6 2,9E+09 0,8

UPDATED 20,8 2,0E+09 0,95

without CR
old 8,6 1,6E+09 0,5

UPDATED 8,1 1,0E+09 0,62

Power entering the TAS and hitting the Beryllium pipe:



UPDATED RESULTS
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Spectrum of photons entering the TAS:
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The maximum energy of these photons has been 
reduced due to weaker bending magnets

We had already demonstrated that such low energy 
photons are not a problem into the experiments



CONCLUSIONS

Updating the study of SR contribution suggests that there is a slightly 
increase in power into the detector (i.e. into the TAS)

The new values are however still small, and the photon spectrum even 
softer:  
➜ it seems safe to conclude that SR power is not a concern

We demonstrated to be able to update the study with a new optics, 
useful in view of the CDR

However the job is easy only if the optics file gets fixed in some 
details… 
➜ simplifying the geometry generation job could allow for easy and 
quick study of alternative configurations (low β..)
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BACKUP
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UPDATED RESULTS_2

10

P @TAS  
(W)

Ngamma 
@Be

P @ Be 
(W)

PnoQau
ds

NNoQu
ads

PBeNo
Quads

with CR
old 14,6 2,9E+09 0,8

UPDAT
ED 20,8 2,0E+09 0,95 10,0 1,1E+09 0,70

without 
CR

old 8,6 1,6E+09 0,5

UPDAT
ED 8,1 1,0E+09 0,62 7,79 9,9E+08 0,62



MDISIM TOOLKIT

• Developed by Helmut Burkhardt (CERN), is a set of  
C++/Root classes that allow to: 
• Run Madx on the desired lattice of the FCC 
• Read Madx output, plot the lattice 
• Calculate Synchrotron Radiation (Power Radiated, Critical 

Energy..) and plot it  
over the geometry using  
Root’s TEve 

• Import geometry and SR in  
Geant4 to perform full  
simulation

link

F. Collamati - EuroCirCol meeting - 7-9 November 2016 - ALBA Synchrotron
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http://accelconf.web.cern.ch/AccelConf/IPAC2015/papers/tupty031.pdf


PHOTON DISTRIBUTION

• Neglecting the aperture of the SR cone.. 
• SR Photons are emitted in an area of θ 

• same angle as the bending magnet! 
• we refer to this area as “cone” 

• We assume photons are emitted isotropically in this area
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S O L I D  A N G L E  E VA L U AT I O N

“How many SR photons can physically enter the TAS aperture?”

B1a

Synchrotron 
radiation cone: 
θ=0.3 mrad

TAS acceptance cone: 
α=atg(2.5/19800)=0.12 mrad

Solid Angle 
Acceptance: 
f=α/θ=40%

• MDISim gives the total 
SR power emitted in 
each element of the 

lattice

• From geometry the 
fraction of this power 

entering the TAS can be 
evaluated

F. Collamati - EuroCirCol meeting - 7-9 November 2016 - ALBA Synchrotron
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MDISIM OUTPUT
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19.2 cm

B1a B1b B2a B2b

WITHOUT CROSSING 
ANGLE

WITH CROSSING ANGLE

EL. S  
(M)

B  
(T)

ECRIT  
(KEV)

NΓTOT  
(J)

P  
(W)

FTAS  
(%)

ETAS  
(J)

PTAS  
(W)

FTAS  
(%)

ETAS  
(J)

PTAS  
(W)

B1a 231 -4,3 1,146 1,8E+10 32 40 4,0E-07 12,8 77,0 7,7E-07 24,6
B1b 235 -4,3 1,146 1,8E+10 32 0 — — — — —
B2a 427 3,6 0,955 1,8E+10 27 15,3 1,3E-07 4,1 8,0 6,8E-08 1,2
B2b 443 3,6 0,955 1,8E+10 27 0 — — — — —
B3 767 15,9 4,279 7,2E+10 480 — TOT 17W — TOT 26W

F. Collamati - EuroCirCol meeting - 7-9 November 2016 - ALBA Synchrotron
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Second approach: SynRad
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Synrad Software

Synrad is a software developed by Roberto Kersevan able to generate 
and trace photons to calculate flux and power distribution on a 
surface caused by Synchrotron radiation

Needs as input the geometry (in CAD-like format), the magnetic fields 
and the beam parameters

F. Collamati - EuroCirCol meeting - 7-9 November 2016 - ALBA Synchrotron

link
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http://molflow.web.cern.ch/content/synrad-documentation


Synrad Simulation

Roberto Kersevan used the Madx output files (run with MDISim) to:

create the beam, taking position, displacement, emittance, coupling 
and all the relevant parameters

create the geometry, using the apertures provided in the Madx 
optics file and joining them with the ones added “by hand” (eg for TAS)

he added to the geometry some elements not included in the optics 
file to resolve some “unrealistic” configurations originating from the 
mere optics files

recombination chamber, beam pipe size discontinuities…

F. Collamati - EuroCirCol meeting - 7-9 November 2016 - ALBA Synchrotron
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This modification has a 
pretty deep impact on the 
power entering the TAS!

R. Kersevan modifications to the geometry

For recombination chamber and 
beam pipe size he used as 

reference LHC, making a sort of 
“projection”

F. Collamati - EuroCirCol meeting - 7-9 November 2016 - ALBA Synchrotron
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Being a Monte Carlo program, Synrad is able to simulate even the 
contribution to Synchrotron Radiation due to quadrupoles!

Q3

Q2b

F. Collamati - EuroCirCol meeting - 7-9 November 2016 - ALBA Synchrotron
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POWER  
(W)

NO CROSSING ANGLE CROSSING ANGLE

MDISIM SYNRAD MDISIM SYNRAD

B2B 0 0 0 0
B2A 4,1 0,08 1,2 1E-03
B1B 0 0 0 4E-05
B1A 12,8 5,02 24,6 5,75
Q3 — 0 — 1,24

Q2B — 0,139 — 2,19
Q2A — 0 — 1E-04
Q1 — 0,0113 — e-6

TOT 16,9 5,3 25,8 9,2
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B1a

Synchrotron 
radiation cone: 
θ=0.3 mrad

TAS acceptance cone: 
α=atg(2.5/19800)=0.12 mrad

Solid Angle 
Acceptance: 
f=α/θ=40%

WITHOUT CROSSING ANGLE
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