
The MAX-lab
tagged photon facilit y

Bochum  2009

L. Isaksson



L. IsakssonBochum 2009 The MAX-lab tagged photon facilit y

MAX-lab accelerator system

2 x 125 MeV Linacs

MAX1 Stretcher ring

Nuclear Physics area

MAX2
MAX3

Parallel operat ion of the three rings

Nuclear Physics: ~ 45% of beam-t ime at  MAX1

In operat ion since September 2005
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Pulse st retcher
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Tagged photon beam -line

Stretched e- beam

�  beam
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Photon Tagging
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Tagging spect rom eters
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Tagger  set t ing Ee (MeV) Eg (MeV) DEg (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

Available energy ranges

20 nA, 50% tagg.eff. 1 MHz/MeV (tagged photons)�

Ant icipate increased e- energy (~ 220 MeV)
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Present  experim ental program m e

� Compton scat tering

�  Pion photoproduct ion

�  Detector tests (PANDA electromagnet ic calorimeter)

�  Photoreact ions on He isotopes

�  Commissioning of linearly polarized photons

�  Total photoabsorpt ion cross-sect ion of 6,7Li
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Part icipat ing inst itutes
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Com pton Scat tering program m e

� Deuterium

Extract  neut ron polarizabilit ies �
n
 and �

n

�  4He, 12C and 16O

Extract  polarizabilit ies of bound nucleons

Test  recent  calculat ions

Significant ly increase the world data set
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Recent  � PT calculat ions

Hildebrandt  et  al., Nucl.Phys.A748(2005)573

Need higher quality data

Beane et  al., Nucl.Phys.A747(2005)311

...

Beane et  al.
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BUNI

DIANA

CATS

LD2-target

Com pton set -up
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NaI detectors

Three of the largest
NaI-detectors worldwide:

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

CATS NaI: 	 19”  x 25”
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Carbon cross-sect ion

Häger et  al., Lund

75 MeV 348± 11 nb/sr

This measurement

367± 19 nb/sr75 MeV

Warkent in et  al., SAL

94 MeV 292± 5 nb/sr

(Preliminary)
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Deuterium  m easurem ent

8 weeks of product ion runs to date

Analysis in progress

LD2-target

Target  cell



L. IsakssonBochum 2009 The MAX-lab tagged photon facilit y

Pion photoproduct ion program m e

So far, most effort  on the (� ,
 + ) react ion:

4 independent set -ups:

-  CsI/SSD telescope (Si-strip � E – CsI E)

-  xSAL telescopes (plast ic � E-E)

-  Range telescopes (plast ic � E(x4)-E)

-  Ge6 telescopes (Si-st rip � E – Ge E)

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

Prelim inary tests have been performed on
the (� ,
 0) and (� ,
 -) react ions
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(� ,
 + ) set -up

3 simultaneous measurements


 + � � + 
 � 26.0 ns ,   Em+: 4.12 MeV

2.197 � s , Ee+: ~5-50 MeV� + � e+
 2�


 + identified by delayed pulses:
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CsI/SSD telescope
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xSAL telescopes
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Range telescopes

Golubev et  al.,
Nucl.Phys. A806(2008)216
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Sum m ary

�  The upgraded tagged photon beam
  at  MAX-lab is in rout ine operat ion

�  Several experiments are in product ion phase

�  New experiments are being commissioned


