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MAX-lab accelerator system

MAX3 MAX1 Stretcher ring

2 X 125 MeV Linacs

Nuclear Physics area

Parallel operation of the three rings
Nuclear Physics: ~45% of beam-time at MAX1
In operation since September 2005

Bochum 2009 The MAX-lab tagged photon facility L. Isaksson



Pulse stretcher
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Tagged photon beam-line

Stretched e beam
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Photon Tagging
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Tagging spectrometers
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Available energy ranges

Tagger setting E. (MeV) E, (MeV) DE, (MeV)

MT 460 146,3 58 -92 0,56
154,1 57 -96 0,59

163,0 64 —103 0,62

171,7 68 —108 0,66

179,2 70 —113 0,69

188,5 74 -119 0,72

MT 340 146,3 26 —73 0,76
ET 146,3 100 - 116 0,50
188,5 162 —175 0,42

194 167 - 180 0,41

Anticipate increased e energy (~ 220 MeV)

20 nA, 50% tagg.eff.

1 MHz/MeV (tagged photons)
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Present experimental programme

Compton scattering

Pion photoproduction

Photoreactions on He isotopes

Total photoabsorption cross-section of ®'Li

Detector tests (PANDA electromagnetic calorimeter)

Commissioning of linearly polarized photons
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Participating institutes

1. Duke University, USA. 17.  Mount Allison University, Canada.
2. University of Edinburgh, UK. 18.  University of New Hampshire, USA.
3. University of Frankfurt, Germany. 19. Ohio University, USA.
4. George Washington University, USA. 20. Pakistan Insitute of Engineering and Science, Pakistan
5. University of Glasgow, UK. 21. Petersburg Nuclear Physics Institute, Russian Federation.
6. University of Illinois at Urbana-Champaign, USA. 22.  Rhodes University, South Africa.
7. University of Kentucky, USA 23.  Russian Academy of Science, Russian Federation.
8. Kharkov Institute of Physics and Technology, Ukraine. 24. University of Saskatchewan, Canada.
9. University of Lund, Sweden. 25.  Stockholm University, Sweden.
10.  University de Complutense Madrid, Spain 26. Suleyman Demirel University, Turkey.
11. University of Mainz, Germany. 27.  University of Regensburg, Germany.
12.  University of Manchester, UK. 28. Un:wers?ty of T{en.to, Italy.
13. Massachusetts Institute of Technology, USA 29.  University O_f Tubmgen, Germany.
14.  University of Massachusetts Dartmouth, USA. 30.  Uppsala UIllforSltY; Swederl. '
15. University of Melbourne, Australia. 31.  Yerevan Physics Institute, Armenia.
16. MAX-lab, Sweden. 32. Weizmann Institute of Science, Israel
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Compton Scattering programme

Deuterium

Significantly increase the world data set
Test recent calculations

Extract neutron polarizabilities and

n n

*He, **C and **0O

Extract polarizabilities of bound nucleons
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Recent PT calculations

Beane et al., Nucl.Phys.A747(2005)311
Hildebrandt et al., Nucl.Phys.A748(2005)573
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Need higher quality data
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Compton set-up
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Nal detectors

Three of the largest
Nal-detectors worldwide:

CATS (Mainz)
BUNI (Boston)
DIANA (Kentucky)

CATS Nal: 19" x 25"
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Carbon test measurement

Easier target

20 times larger cross-section
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Carbon cross-section
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Deuterium measurement

LD2-target

Target cell

8 weeks of production runs to date

Analysis in progress
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Pion photoproduction programme

So far, most effort on the ( , ) reaction:

Fill large gap in world data set
(no existing data between threshold and 180 MeV)

4 independent set-ups:

Csl/SSD telescope (Si-strip E—-Csl E)

XSAL telescopes (plastic E-E)

Range telescopes (plastic E(x4)-E)

Geb6 telescopes (Si-strip E - Ge E)

Preliminary tests have been performed on
the ( , °)and ( , ") reactions
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(., 7)set-up

3 simultaneous measurements

" identified by delayed pulses:

+ +

26.0ns, E.:4.12 MeV
e 2 2197 s,E_:~5-50MeV
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Csl/SSD telescope

Example of candidate *event
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XSAL telescopes
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Range telescopes

Golubev et al.,
Nucl.Phys. A806(2008)216
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Summary

The upgraded tagged photon beam
at MAX-lab is in routine operation

Several experiments are in production phase

New experiments are being commissioned
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