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1. What is a very short period undulator?

Hard x rays by shorter Au @ lower energy LS (~3GeV)

We proposed.:
In-vac Us (Au=4cm) @ 6.5PF-AR
In-vac SGUs (Au=1-2cm) @ 2.5PF

In other Iinstitutes:

3G LS (ESRF, APS & SPring-8):

In-vac Us (Au~several cm)

Compact 3G LS (SLS, NSLS-II, MAX-IV, etc):
In-vac Us (Au~2 cm)



1. What is a very short period undulator?

Short Gap Undulators @ PF

Name |Make| iH® | A, | N | 1&keVphoton K **
SGU#17 | 2003 | 25k0Oe | 16mm | 29 Hth 1.374
SGU#03 | 2005 | 30kOe | 18mm | 26 5th 1.684
SGU#01 | 2008 | 28k0Oe | 12mm | 39 3rd 0.781

“ Magnet: NEOMAX TiN coated
@ Gap,,i;=4.0mm

What is the shortest Au?

What Is the shortest undulator length?
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1. What is a very short period

undulator?

Very short period U @ 2.5GeV LS

80=l .2nm, k=0.1%coupling,
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1. What is a very short period undulator?

High quality LS accelerator
low &, high @, sharp e, etc

V1

Very short period undulator

short G, short L, high energy phs, etc



2. Formation of a “very short period” undulator field:
perpendicular geometry

Direction of pulsed current

Magnet plate

Electromagnet
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2. Formation of a “very short period” undulator field:
perpendicular geometry
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2. Formation of a “very short period” undulator field:
longitudinal geometry

Direction of pulsed current

Top coil ) I I I I
Bottom coi

Electromagnet A

Magnet plate




2. Formation of a “very short period” undulator field:
longitudinal geometry

Magnetization #1

Magnetization #2
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2. Formation of a “very short period” undulator field:
A result of early stage attempts

I
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Magnetizing head pole piece (expanded)

L] ﬂ Unsatisfactory !

L
AR L 8 = 150mT - s0m
IRARCAANAL! |

Au/2 ~ 2mm +/- 0.6mm
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2. Formation of a “very short period” undulator field:

Stepwise scan of the magnetizing head
In the perpendicular geometry

Magnetizing head
Magnet (N EOMAX-48B\H) \ u/2

e < T~ —

Linear motor SNSN| — Stepwise scan of Au

Accuracy in Au:  Wire spacing & step width

Accuracy in B: AU & e charge to the head

The head is cntl’'d by a closed loop scheme on the linear motor (+/- 3um)
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3. Fleld measurement & characterization

gap =2 (g,+ 9,) Hall probe __
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We use 2 x By as a measure of “virtual undulator field”
2 x By = superposition of By and its mirror image field

at a “virtual gap” g =2(gl + g2) =2 x 0.6mm
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3. Fleld measurement & characterization
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Undulator orbit @ 2.5GeV:
compensation is not sufficient at both ends
the orbit in this “virtual undulator’” may be satisfactory



3. Fleld measurement & characterization

IOH

TEREE R B '| m Radiation from the “virtual undulator field” is well
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4 . Application to ERLSs
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4 . Application to ERLs

3-GeV ERL
E=3GeV, I=100mA
eo=34pm, k=100%coupling,

or/E=4x10"
\ Bs=3m., 3y=3m

o=7.1pm, o.=7.1pum

~ Very Short Period U: ?\,u=4mm.“'
L=0.1m
K=0.3, Kmax=0.5
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5 . Conclusion

We are in the right direction for the development of the very short period
undulators.

Application to cERL & 3GeV ERL seems promising.

Further we have:
Improvements in the magnetization intensity and accuracy,
developments of magnetization method at the both ends of undulators,
and

developments of precise field measurement methods at a very short
gap, etc.

Also we have to investigate light-source accelerators which are able to
accept this type of undulators with very short gaps intrinsically.

However, we believe that the very short period undulators give large
degrees of freedom to pursue “ultimate” light sources, since the length
of these undulators required for the accelerators are very short totally
as a matter of course.



