6/th ICFA Advanced Beam Dynamics

Workshop on Future Light Sources: FLS 2023

%

WE4P18

PRELIMINARY DESIGN OF HIGHER-ORDER ACHROMAT LATTICE
FOR THE UPGRADE OF TAIWAN PHOTON SOURCE

N.Y. Huang’, M.S. Chiu, P.J. Chou, H.J. Tsai, H.W. Luo, F.H. Tseng, G.H. Luo
NSRRC, Hsinchu, Taiwan

B [ J“‘ “\ | g
P o I U B iy A [— o lon 2 Circumference 518.4 m
B oste Rlng | 2304m‘ 2016m A 2016m 2304m | % Energy 3 GeV
aLlag 2 g Lattice 4 DB~A HOA
E 5 LSS 12mx6 6.43 mx6
g SSS 7mx18 6.31 m x 18
% 15 n, @ SS center 0.088 m Om
s 10 Natural Emittance 1.6 nm-rad 131 pm-rad
- Energy spread 0.886 x 103 1.043 x 103
| , Tune (vy,vy) (26.19, 13.25) (49.23, 16.32)
50
| IHI IH-IHI“IHI-IHlll I”I”l.l“ ”lHI-IH IHI ’ m IHIHF-Il |l”l.l“l“l I“llI-IH H Hl-ll I|I Natural ChromatICIty (éx, Ey) (-75, -27) (-92, -59)
TPS tunnel B TPS Lattice Momentum compaction 5 4,10+, 2.1x10%) (1.2x10, 4.0x104)
Dipole numbers factor (a4, a3)
m OptiCS function of an unit cell B TPS-|| Lattice 48 - 108 Radiation damping time (12.2,12.2, 6.1) ms (9.2, 20.3, 25.6) ms
20 0.06 — I ‘ | ,P| r_ H ‘l il £ = C h al Ie n g =
N P B ] I 1 0 "™¢€ 1. Non-ideal symmetric
\»\(‘VX’ VY) ~ (0.4,0.1) % || | | || a | | il | || ||| 0.02 é
15 ~_ 002 8 200 Ran IR SRTRTAR TR N 2. large difference between SS length (12:7
2 | |‘| | | ‘J = g
e ,4( \ \r\_’o'oo & 3. challenging to keep the same source ID points * keep sufficient SSS length
8 15] : :
g R [ » The adopt of HOA scheme (5-4-4-5BA). (challenge on nonlinear dynamics)
E E
" | :‘%1“ A | % | 8
| U | I | B Improved spectrum from TPS to TPS-l
O W U U Y | A g : T it S SO
s(m _"'-\\
. — o - — — - 21 :
SF RB SD CB B CB SD RB SF 0 | | ' | | | ' ' .m ----- LR S \\
0 10 20 30 40 50 60 70 80 — TPS-Il_W100 _—— \
/ Fine tune the phase advance in the unit Ce” LRI R (U L T R LTI (L I\IIII\I\IIII\I\I\IIIS (m) LI TUUCRT L (Y LI U (LT (WO ) ‘1{]2[' ---- $EE ” 11-.:"'...‘.‘ - \

(for SBA cancellation). v TPS insertion devices could be adopted without the

=
o
3~
—
y N S :
Proper phase condition for 4BA and 5-4-4-5BA?! concerns of length shortening o 10™
AL
. . . E 18
B Tracking Dynamic Aperture (¢, ... &, opc)=(0.94, 0.93) B Off-momentum Tune Shift “ERCS S——
49.6¢ ; 5 f 5 : f 116.6 1234 ___EH T
s ] 2
° 49_5\ 6.5 16.5 E
i \ | é é ] EL. L e e i o
4 i ? : : 1 ua &2 /| T amigl| ===77 ""'-‘_‘
_ _ 4 6.4 14 / Q 10 e, :
£’ 3 ’ ~__ T Yyges ' % “"..ﬁ
> 2 > 116.3 == .,
: 16.2 | = 10'° N3
i ' 16.1 -
: R : 10 : | 490 491 492 493 494 ) e ' ' S— ' ' —
X (mm) Wl 3 "2 4 0 1 2 3 4 5 ' ' .v R 1000 10000
dp/p (%) x
Energy (eV)
4 [ ] [ ]
3 6 B Amplitude Dependent Tune Shift TPS bending: B~ 1.2 T,
3 g ™ . W100: A, =100 mm, N,=4, B, _~1.8T,
S 2 >, N o v N u22: 1, =22 mm, N,,=140, B, . ~0.76 T
- : 16.5 | u u max
1 2 49.5- | § , ‘ 1165 495 « ; ; 1165 . 5 i
0 Z) 49.4 | : ~ 6.4 49.4 : | 116.4 1647
10 -8 -6 4 2 o 2 4 6 10 -8 6 -4 2 0 2 4 > | | > i 5 " V,163 |
X (mm) 4935 — ........................................... 1163 493 ) ) 1163
: ; . M y . 16.2 4 hefizontal excitation
TR T— R——— e 1162 T B e e 16.2 coupled excitation
r 5 : : 16.1 | vertical excitation
49.15 1 2' :'a, 2 = - 5 5 o161 4915 : 5 é ;i : &16.1 49.0 4§.1 49.2 4é.3 4é.4
x (mm) y (mm) Vy

Brown: Linear acceptance from beam pipe width
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- |ID magnets * Multipole error * intra-beam stability (IBS) are not considered yet
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