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Key people:

1. Sebastian Ratschow – optics 

expert for beamlines

2. Bernd Schlei – LSA 

implementation and import

3. Vera, Stefan Sorge, Sabrina

4. Stephan – author of MIRKO 

export, trace of his name is in all 

MIRKO files

5. Benno Franczak – MIRKO 

author



HEST overview

• beam paths

• particle 

transfers

• targets and 

strippers 

(potential optics 

changes)

• accelerator 

zones
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HEST – beam paths
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Beam paths as currently defined 

by Bernd – mostly correct, some 

are missing, some have never 

been used (so not needed).
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HEST – beam paths

1. SIS18_HHD                                   

2. SIS18_HFS                                    

3. SIS18_TS_ESR                                  
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HEST – beam paths

1. SIS18_HHD                                    SHD_.MAK

2. SIS18_HFS                                     SF_S.MAK

3. SIS18_TS_ESR                              SE_F.MAK

4. SIS18_TE_ESR                              SE_S.MAK

5. SIS18_HADES                                SH_.MAK 

+SIS18_PIONTARGET_HADES      SH_P.MAK

6. SIS18_HHT                                      ?

7. SIS18_HTM                                     SM_.MAK  

8. SIS18_TH_HTC                               SC_.MAK   

9. SIS18_TP_HTC SC_P.MAK

10. SIS18_TS_HTC                               SC_F.MAK

11. SIS18_TH_HTD                               SD_.MAK

12. SIS18_TP_HTD                               SD_P.MAK

13. SIS18_TS_HTD                               ? 

14. SIS18_TH_HTA                                SA_.MAK   

15. SIS18_TP_HTA                                SA_P.MAK

16. SIS18_TS_HTA                                ?

17. 19. 20. SIS18_TH/TP/TS_HTP         ?/SP_P/? 

21. ESR_HTA                                         ?

22. ESR_HTP                                         ?

23. ESR_CRYRING
+SIS18->HTB

+ ESR->HITRAP

MIRKO:
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MIRKO and LSA import

• MIRKO optics files for (almost?) all beam paths exist and were 

verified with beam over the years.

• LSA requires translation of these files to LSA_import format.

• LSA_import format (called also CSV optics files) – defined by 

Bernd Schlei – is a format of 2 files used to fill LSA tables.

26



LSA import

by Bernd Schlei

Mai 3, 2017
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LSA import

by Bernd Schlei

Mai 3, 2017
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LSA import

by Bernd Schlei

Mai 3, 2017
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twiss

LSA import
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current status: 

• work in progress: python scripts reading 

MIRKO twiss and producing 

LSA_import

• exercise is ongoing with HHD beamline

• final LSA hierarchy still in development 

(Bernd)

• some issues with MIRKO files are 

difficult to code (manual corrections)

• synergy with others? SIS18/ESR?

LSA import 
files

LSA

layout
DB

verification

+ visual 

inspection

this is a good basic 

plan BUT:

MIRKO export

layout info 
(XCEL)

oper
DB verification



MIRKO vs MAD-X

• MIRKO runs only on Windows (except Controls version).

• For me it crashes very often 

(tried on 2 computers, Win 7 and 10).

• People in our division tend to use MADX (however there is a 

vast experience with MIRKO in project division).

• Colleagues from CERN also use MAD-X – large knowledge and 

used database.
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LSA import via MAD-X
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MIRKO export

LSA import 
files

LSA

layout
DB

verification

+ visual 

inspection

MAD-X

MAD-X 
twiss

sequence
layout info 

(XCEL)
twiss

tracking 

studies: 

losses, 

alignment,

optimization

(pyOrbit, 

PEP)

verification

oper
DB verification



LSA import via MAD-X
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LSA import 
files

LSA

layout
DB

+ visual 

inspection

MAD-X

MAD-X 
twiss

tracking 

studies: 

losses, 

alignment,

optimization

(pyOrbit, 

PEP)

verification

oper
DB verification



Step 1
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• Export MIRKO files to MAD-X sequence, compare the resulting optics calculations.

• Stephan wrote MIRKO export functions, however they are some bugs.

• Vera has experience:

• Colleagues from HIT

did the exercise.

• However it is not

straightforward, 

depends for instance 

on MIRKO 

version.



Work in progress:
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Documentation

• for the moment: 

– an unofficial webpage (not TYPO3) - http://web-docs.gsi.de/~sapinski/HEST/

• next:

– TYPO3 webpage

– svn repository for all optics files (BBE)
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Some conclusions and sonstige

1. LSA configuration is a tedious task, but it can be completed for 

2018 run.

2. Which beam optics to test during first dry run? (ESR-Cryring?).

3. I find working with MIRKO difficult – switch to MAD-X 

(means no maintain MIRKO files anymore, ok?).

4. It would be good to have some information from the 

experiments about their plans for the future 

(HEST mini-workshop @ GSI?).
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SPARE slides
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HEST – extraction from SIS18
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PSE 

point

septum



improvement 2: decrease
beam size in TH3MU1 (I)

• emittance 1x4 (mm*mrad)^2

• beam spot at target ca. 0.23x0.3 (mm)^2 (radius)

• green: alternative focusing scheme, blue: 2014 focusing scheme

• where is the catch?

0. path length [mm] 125935.

-6
5

.
y
[m

m
] 
  
  
x
[m

m
]

6
5

.

S. Ratschow, MM Dec 6th, 2016

main 

losses

new optics proposed
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Changes to vacuum
chambers – TH2DKA

• Aperture limitation – losses.

• BI removed the chamber.

• Larger-aperture chamber is 

in production.

• End of mechanical works 

expected mid-April.

• Similar aperture limitation is 

in TH2DK3, it will also be 

replaced.
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Changes to vacuum
chambers – HADQD11/12

• Critical change for new optics.

• Design slowed down by thinking 

what to do with 5 vacuum ports 

and foil separating HADES and 

HEST vacuums.

• Design finished, approval process 

to be completed this week.

• Vertical and horizontal aperture 

increase from 60 to >90 mm.

• Expected delivery – September the 

latest, montage – to be discussed.
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Changes to vacuum
chambers – TH3MU1

• FEM study finished.

• Change not critical for new optics.

• Important if new optics does not 

work (but there is no reason why it 

should not).

• For the moment pending.
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Changes to vacuum
chambers – TH2QD21/22

• These chambers are never baked.

• Increase aperture by exchange to 

normal-diameter chambers.

• Chamber from HADQD11 can be 

reused.

• Second chamber found in storage.

• Installation together with new 

chambers in HADQD11/12.
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Instrumentation-BLM system

• Locations of 16 BLMs agreed (with HADES).

• B. Walasek-Hoehne coordinating from BI side.

• FLUKA simulations to optimize positions started.

• Some electronics already acquired, final installation – beginning 2018.
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Responsibilities

• Define where responsibility of MK ends and those of experiment starts

– list of experiment liason person defined

– definition of responsibilities is often not easy, 

for instance DKs and magnets can be in experimental zones

• Proposal (based on drawing on next page):

– SIS-18 MK responsibility end: S06VV2T – last element belonging to SIS-18 (?)

– HHD – whole line under HEST MK?

– Cave-M: HTMVV2T (?)

– HADES: HADVV3T (?)

– Cave C: HTCVV2TT33 (?)

– CryRing: HTBVV2T (?)

– comments? ideas?

• Cave A: HTAVV1T (?)

• Entrance ESR: TE5VV2T (?)

• Exit ESR: TT1V1T (?)
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Responsibilities

partial drawing (up to date?)
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