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Abstract

A permanent magnet undulator for the lasing of visible and UV FEL was constructed and installed. Its
period length is 4 cm, period number is 67, and total lenght is 2.68 m. The K-value covers 0.41-1.97, and
expected wave length covers 0.25-1.21.m. This report describes ‘its design parameter, magnet design and

tuning, and mechanical design.
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Electron beam

Energy T 160 MeV(nominal)
Frequency frr 2856 MHz

Peak current To 50-80 A
Emittance(normalized) € » 26 7 mmemrad
Energy spread 0:/E <05%

Micro pulse duration 5ps

Macro pulse duration 24 s

Macro pulse frequency 10 Hz

Average power 25 kW

Undulator

Type Pure permanet magnet, Halbach type
Material Sm-Co

Magnet dimensions 1:10 x h:24 x b:90 mm
Period length A 4 cm

Period number N 67

Total length L 2.68 m

Gap distance ) 16~150 mm
Peak field Byo 5260 G(g=16 mm)-1085 G(g=36 mm)

K-value 1.97(g=16 mm) - 0.41(g=36 min)
1.6
.
14 . * 100 MeV um
- = 120 MeV um
12 R A 140MeVum [ |
E . x 160 MeV um
210 ry 0 180 MeVum [~
n
B .
= - hd
= 08 |——n -
s A L e
= s | "a Ced
d 0.6 | x A "2 RAXE TS
1=
o X A A g ™
04 |—2¢ : oA N e A
A
0022 Xxx; :“AA a
02 | 200 AR E XXX kx
0.0

15.0 20.0 25.0 30.0 35.0
Gap Length{mm)]

B 1 RRERFE 197 RRUL -A13M - &£ OBIR)

0.25 [ S
« 100 MeV “
A w 120 MeV
020 fu; o 140 MeV |-
-t x 160 MeV
.t o 180 MeV
0.15 ‘_;A T .0
'% [ x fal®a
O jc:xx “.. -
MOFM@zéifk.
. OT x A g
°§)‘<A::o
005 j—* 0)5‘ ‘8§§: .
831
0.00 bl :

150 200 250 30.0 350
Gap Length [mm]

2 /MESHIFGE v RRUL -A13M - & OBER)

WAMEIZIE., BRI EINEHEDOETICL
HBEDHRER/NREICE LD BIHIT. <Y 7L
=NV RO BDEBIR U, ZOMEHIRA DY
LRIK AR AN TR AR S X OMREA DN 0
O, HELEREZEEITIDLEND 5, THDLEICF
TICEL XN B WA T, ABEORBAAREIMES
1400GD BRI IT L B BRI R D1HICT v Valb—%F
& UTHAI T re & & DEIfE A DM T (GRR ) ©
BR—=3I 7V RANTTNTBHA— T OEKE) Sohh.
BTN - TOTHHEA LT EZDEHEAD
HHEDESDENKRELLD G, JDXH TLRMI S,
WHREHES L 0P EDRE L TO A MR O TRE
NINKRES BHA-TOEREORNSDERY, EF
E— L#F RIS X h B b DI EBILER26HS % |
EZEE F RIS I NS b DITIZEB(LFRI20E 4
THIEE LT, £2I1Tid. A LKA BAME DM
BHSHEAEED 5,

&2 RABAMEHEE

Material No. R26HS R32H
Remanent magnetization B- [G] 10800 11570
Magnetic coercivity Hbs < [Oe] 10130 10500

Hic[Oe] 24600 21220
Maximun energy product{BH]max[MGOe] 27.5 30.5
Temperature coefficient a [%/°C] -0.03  -0.03

Remark: 4 periods of inlet and outlet point are omited
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Gap distance g [mm] . 16 22.2 36
K-value K [-] 1.97 12 0.4
Peak magnetic field

Average Byo [G] 5261 3212 1084

Deviation AsByo %]  +0.6 4029 +0.79

-051 -026 -0.84

RMS Deviation 0&/Byo[%] 024 0.12 0.34

Double integral(outlet point) [Gem®] 2400 17480 49270
Deviation of trajectory

(160 MeV, outlet point) [mm] 0.05 0.3 1.0
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