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ฤทธิไกร ไชยงาม: การศึกษาพลศาสตรของล ําอิเล็กตรอนของเคร่ืองกํ าเนิดแสงสยาม
(ELECTRON BEAM DYNAMICS STUDIES OF THE SIAM PHOTON SOURCE)
อ. ที่ปรึกษา: ศ. ดร. ทาเกฮิโกะ อิชิอิ, 125 หนา. ISBN 974-7359-89-8

อิเล็กตรอนพลังงาน 40 MeV จากเคร่ืองเรงอนุภาคแนวตรง (Linear Accelerator (LINAC))
จะเคลื่อนที่ผานสวนล ําเลียงพลังงานตํ่ า (Low-Energy Beam Transport Line (LBT)) ไปยังเคร่ืองเรง
อนุภาคซินโครตรอน (Booster Synchrotron (SYN)) ตอมาอิเล็กตรอนจะถูกเรงจนมีพลังงานสูงถึง 1 
GeV จากนั้นจะถูกผลัก (kicked out) ออกจากเครื่องเรงอนุภาคซินโครตรอนใหเคลื่อนที่ผานสวน
ลํ าเลียงพลังงานสูง (High-Energy Beam Transport Line (HBT)) ไปกักเก็บไวในวงแหวนสะสม
(Storage Ring (STR))

การศึกษาพลศาสตรและลักษณะของลํ าอิเล็กตรอนของเคร่ืองกํ าเนิดแสงสยาม เริ่มดวย
การศึกษาอธิบายและวิเคราะห ลักษณะและการเคล่ือนท่ีของอิเล็กตรอนในเคร่ืองเรงอนุภาควงกลม 
(circular accelerator) แลวคํ านวณพารามิเตอร (parameters) ที่ส ําคัญตางๆ ที่บงบอกถึงลักษณะของ
ลํ าอิเล็กตรอน โดยใชโปรแกรมคอมพิวเตอร LATTICE และ BETA และใชการประมาณอันดับแรก
(first-order approximation) ในการค ํานวณเชิงตัวเลข คาความเขมของสนามแมเหล็ก (magnetic 
field strength) ของแมเหล็กสี่ขั้ว (quadrupole magnet) จะถูกแปรผันไปจนกระทั่งไดลักษณะของล ํา
อิเล็กตรอนที่ตองการ ผลการคํ านวณจะถูกแสดงทั้งในรูปของตัวเลขและกราฟ สํ าหรับวงแหวน
สะสมไดมีการจํ าลอง (simulation) dynamic aperture อีกดวย
               ในวิทยานิพนธน้ี ไมเพียงแตศึกษาพลศาตรและลักษณะของลํ าอิเล็กตรอนในวงแหวน
สะสมเทานั้น แตยังไดศึกษาทางเดิน (path) ของล ําอิเล็กตรอนผาน สวนล ําเลียงพลังงานตํ่ า, เครื่อง
เรงอนุภาคซินโครตรอน และ สวนล ําเลียงพลังงานสูงอีกดวย

สาขาวิชาฟสิกส ลายมือชื่อนักศึกษา _________________________

ปการศึกษา 2543 ลายมือช่ืออาจารยท่ีปรึกษา ___________________
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73$+&(,$%,7%&'*%4*2/%&'1,3@'%&'*%*.*/*$&)%,7%&'*%.2&&(+*?%4*+23)*%($%&12$)7*1%.($*
&'*%,&'*1%+'212+&*1()&(+)%21*%$,&%(/0,1&2$&8%A)**%:00*$6(;%<8BC

% % % % % <(@31*% "8BD% )',-)% ',-% &'*% 4*2/% 71,/% E#F:G% +'2$@*% ($% EH98% 9'*
4*&2&1,$% 73$+&(,$)% 21*% 3750.4=xβ /?% 3750.4=yβ /% 2$6% &'*% 6()0*1)(,$% ()
*I32.% &,% 5*1,% 2&% &'*% *$&12$+*% &,% EH98% :&% &'*% *$6% ,7% EH9?% -'*1*% 2% )*0&3/
/2@$*&% ()% .,+2&*6?% &'*% 4*&2&1,$% 73$+&(,$)% 21*% 7724.6=xβ /?% 3311.3=yβ /8
J,-*K*1?% &'*% 6()0*1)(,$% ()% $,&% *I32.% &,% 5*1,% 43&% 1139.0−=xη % /% A)**% &'*
1*)3.&)% ($%:00*$6(;%<8B% 7,1% 6*&2(.)C8%9'()% (/0.(*)% &'2&% &'*% 4*2/% ()% 4*$&% 2&% &'*
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21*% 22.0=xσ +/% 2$6% 15.0=yσ +/% 2&% &'*% *$6% ,7% EH98% A)**% &'*% 1*)3.&)% ($
:00*$6(;%<8B%7,1%6*&2(.)C

!"#":! ;<=
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P212/*&*1)%,7%LMF

Q($(/3/%*.*+&1,$%*$*1@> DR!Q*S

Q2;(/3/%*.*+&1,$%*$*1@> B%T*S

G(1+3/7*1*$+*?C D"8BUU%/

L30*10*1(,6(+(&> V

F2&312.%1/)%',1(5,$&2.%*/(&&2$+*?% 0
xε OW"8!VO%π %$/%126

H*&2&1,$%-2K*%$3/4*1)%,1%&3$*%$3/4*1)? yx νν , O8O!?%B8O!
X2/0($@%021&(&(,$%$3/4*1)?% ,D Eyx JJJ ,, R8RNNNV?%R8NRRD?%B8RR?%O8RNNV
X2/0($@%&(/*)? Eyx τττ ,, BU8UN"?%BW8RBB?%U8BROB%/)
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"8BU8% 9'*% 4*2/)% 21*% ($Z*+&*6% 71,/% LMF% -(&'% 77.6=xβ /? 33.3=yβ /% 2$6
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'2)%2%7,31%W%/%.,$@[)&12(@'&%)*+&(,$)%2$6%7,317,.6%)>//*&1>%-(&'%X,34.*%H*$6
:+'1,/2&% AXH:C% +*..)8% 9'*% $2&312.% */(&&2$+*% ()% W"8DBB% π ⋅$/⋅1268% 9'()% ()% W
&(/*)% )/2..*1% &'2$% &'2&% ,7% &'*% ,1(@($2.% 1($@% ,7% L\]9^G?% !RR% π ⋅$/⋅1268% 9'*
1*63+&(,$% ($% &'*%*/(&&2$+*% (/0.(*)% &'2&% &'*%4*2/%)(5*% ()%2.),% )/2..8%9'*1*7,1*?
&'*%)>$+'1,&1,$%.(@'&%2+I3(1*)%/,1*%41(..(2$+*8
%%%%%%=(&',3&%+'1,/2&(+(&>%+,/0*$)2&(,$)?%&'*%+'1,/2&(+(&(*)%($%&'*%',1(5,$&2.
2$6%K*1&(+2.%6(1*+&(,$)%21*%_W8VDU%2$6%_V8WOW?%1*)0*+&(K*.>8%9'*)*%K2.3*)%(/0.>
&'2&% &'*% +'1,/2&(+% *11,1)% ,++31% ($% 4,&'% ',1(5,$&2.% 2$6% K*1&(+2.% 6(1*+&(,$)8% 9'*
6*&2(.)%,7%1*)3.&)%,7%&'*%+2.+3.2&(,$)%-(&',3&%+'1,/2&(+(&>%+,11*+&(,$)%21*%)',-$
($%:00*$6(;%<8D8%#$%&'()%&'*)()?%&'*%+'1,/2&(+(&(*)%21*%+,11*+&*6%&,%4*%5*1,8%<,1
&'()%+2)*?%4,&'%01,@12/%E:99#G^%2$6%01,@12/%H^9:%21*%3)*68%9'*%6*&2(.)%,7
1*)3.&)%71,/%01,@12/%E:99#G^%2$6%01,@12/%H^9:%21*%)',-$%($%:00*$6(;%<8!
2$6% :00*$6(;% <8V?% 1*)0*+&(K*.>8% 9'*% /2($% 0212/*&*1)% ,7% L9]% 21*% )',-$% ($
924.*%"8BR8

7.>(%*!"4I*@.01*A.B.C%)%B&*+,*;7$

P212/*&*1)%,7%L9]

^.*+&1,$%*$*1@>? 0E B8R!T*S

G(1+3/7*1*$+*?C UB8"%/

Q2@$*&%.2&&(+* XH:

L30*10*1(,6(+(&> D

E,$@%)&12(@'&%)*+&(,$) W%/%× %D

F2&312.%1/)%',1(5,$&2.%*/(&&2$+*?% 0
xε W"8DBB%π %$/%126

F2&312.%+'1,/2&(+(&(*)? yx ξξ , [W8VDU?%[V8WOW
H*2/%)(5*)?% yx σσ , R8N!?%R8BU%//
H*&2&1,$%-2K*%$3/4*1)%,1%&3$*%$3/4*1)? yx υυ , D8WV?%O8UO
X2/0($@%021&(&(,$%$3/4*1)?% ,D Eyx JJJ ,, R8RNNNV?%R8NRRD?%B8RR?%O8RNNV
X2/0($@%&(/*)? Eyx τττ ,, BU8UN"?%BW8RBB?%U8BROB%/)
L>$+'1,&1,$%126(2&(,$%A*$*1@>%.,))%0*1%&31$C?% 0U R8R"BNRR%Q*SY&31$
^$*1@>%)01*26?% 0EEσ !8ROOR×BR[D

% % % :$% *.*+&1,$% .,)*)% *$*1@>% ,7% "B8N% *S% 0*1% 1*K,.3&(,$% ($&,% )>$+'1,&1,$
126(2&(,$8% #$% &'*% 1*K,.3&(,$?% *.*+&1,$)% '2K*% &'*% ',1(5,$&2.% 62/0($@% 2$6% &'*
*$*1@>% 62/0($@% -(&'% 62/0($@% 021&(&(,$% $3/4*1)% ,7% R8NRRD% 2$6% O8RNNV?
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1*)0*+&(K*.>8% J,-*K*1?% &'*% 42.2$+*% 4*&-**$% &'*% 62/0($@% 2$6% &'*% I32$&3/
7.3+&32&(,$% A12$6,/% +'2$@*% ($% &'*% 4*2/% *$*1@>% 4>% */(&&($@% 0',&,$)C% ,7% &'*
4*2/% *$*1@>% ,++31)% 2$% *I3(.(41(3/% 6()&1(43&(,$% ,7% *.*+&1,$)% ($% &'*% 4*2/% ()
2&&2($*68% #&% 6*&*1/($*)% &'*% *I3(.(41(3/% K2.3*)% ,7% &'*% 4*2/% */(&&2$+*% 2$6% &'*
*$*1@>% )01*268%9'*% K2.3*% ,7% &'*% *$*1@>% )01*26% ()% !8ROOR×BR[D8% 9'*% ,0*12&($@
0,($&)%($%&'*%',1(5,$&2.%2$6%K*1&(+2.%6(1*+&(,$)%21*%D8WV%2$6%O8UO?%1*)0*+&(K*.>8

<(@31*% "8OR% )',-)% &'*% 4*&2&1,$% A yx ββ , C% 73$+&(,$)% 2$6% &'*% 6()0*1)(,$
73$+&(,$% A xη C% ($% 2% 3$(&% +*..% ,7% L9]% 2&% &'*% ,0*12&($@% 0,($&?% ,76.4=xν

82.2=yν 8% #$%)*+&(,$%"8"?%924.*%"8U% )',-)% &'*% ).,0*%,7% &'*%4*&2&1,$% 73$+&(,$)
*I32.%&,%5*1,?% 0== yx αα ?%2&%&'*%*$6%,7%.2&&(+*8%9'()%($6(+2&*)%&'2&%&'*%4*2/%()
0212..*.% &,% &'*% (6*2.% ,14(&8% 9'*%/2;(/3/% K2.3*)% ,7% &'*% 4*&2&1,$% 73$+&(,$)% 21*
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ŷ

Rd

(&%.6#*'.<%3*/'9

Ŝ
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)67(*+#(,#-./0-(12(34/5./40&1$-(218(0+#(91:;<$#8=>(?#4@(*84$-"180
(((((((9&$#(A9?*B(C>(0+#(D81=84@(9!**E3<

?#4@(8&=&%&0> =    0.1351194 t-m
x,y emittance =    0.070000   0.070000 cm-mrad
dp/p =  0.000%

</#@#$0-(12(0+#(/1:;#$#8=>(C#4@(084$-"180(/&$#

  1 param slit     0.0    0.000000    0.000000    0.000000    0.0000    0.0000
  2 d1      drift    0.0    0.400000    0.000000    0.000000    0.0000    0.0000
  3 d2      drift    0.0    0.300000    0.000000    0.000000    0.0000    0.0000
  4 d3      drift    0.0    1.600000    0.000000    0.000000    0.0000    0.0000
  5 d4      drift    0.0    0.300000    0.000000    0.000000    0.0000    0.0000
  6 d5      drift    0.0    0.457200    0.000000    0.000000    0.0000    0.0000
  7 d6      drift    0.0    0.633850    0.000000    0.000000    0.0000    0.0000
  8 d7      drift    0.0    0.200000    0.000000    0.000000    0.0000    0.0000
  9 d8      drift    0.0    0.633850    0.000000    0.000000    0.0000    0.0000
 10 d9     drift    0.0    0.946600    0.000000    0.000000    0.0000    0.0000
 11 d10   drift    0.0    0.300000    0.000000    0.000000    0.0000    0.0000
 12 d11   drift    0.0    0.850000    0.000000    0.000000    0.0000    0.0000
 13 d12   drift    0.0    0.850000    0.000000    0.000000    0.0000    0.0000
 14 d13   drift    0.0    0.300000    0.000000    0.000000    0.0000    0.0000
 15 d14   drift    0.0    1.600000    0.000000    0.000000    0.0000    0.0000
 16 q1     quad   1.2    0.100000   -0.431809    0.000000    0.0000    0.0000
 17 q2     quad   2.2    0.100000    0.780228    0.000000    0.0000    0.0000
 18 q3     quad   3.2    0.100000   -1.191100    0.000000    0.0000    0.0000
 19 q4     quad   4.2    0.100000    1.138408    0.000000    0.0000    0.0000
 20 q5     quad   0.0    0.100000    1.537801    0.000000    0.0000    0.0000
 21 q6     quad   5.2    0.100000   -0.015168    0.000000    0.0000    0.0000
 22 q7     quad   6.2    0.100000   -1.073487    0.000000    0.0000    0.0000
 23 q8     quad   7.2    0.100000    1.324245    0.000000    0.0000    0.0000
 24 q9     quad   8.2    0.100000    1.011914    0.000000    0.0000    0.0000
 25 q10   quad   9.2    0.100000   -1.746145    0.000000    0.0000    0.0000
 26 e       edge   0.0   13.870000    0.270239    0.025000    0.0000    0.0000
 27 b       bend   0.0    0.440695    0.270239    0.000000    0.0000    0.0000
 28 sep    bend   0.0    0.445059   -0.158965    0.000000    0.0000    0.0000
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  1:     d1        q1        d2        q2        d3        q3        d4
  8:     q4        d5        e         b         e         d6        q5
 15:     d7        d7        q5        d8        e         b         e
 22:     d9        q6        d10       q7        d11       q8        d12
 29:     q9        d13       q10       d14       sep

F45+&$#(51$-&-0-(12(7("#8&1%

E$&0&4/(*:&--("484@#0#8-

Transport mode
        betax =   4.3750   alphax =   0.0000
        betay =   4.3750   alphay =   0.0000
        etax  =   0.0000   eta'x  =   0.0000
        etay  =   0.0000   eta'y  =   0.0000

)&0(*:&--("484@#0#8-(218(4(@45+&$#(12((7("#8&1%

  variable                target value  weight  location
 1    betax               6.7724          100.000 @end
 2    betay               3.3311            30.000 @end
 3    alphax             0.0000            20.000 @end
 4    alphay             0.0000            20.000 @end
 5    etax                -0.1100            10.000 @end
 6    etay                 0.0000            10.000 @end
 7    eta'x               -0.5000            10.000 @end
 8    bxmax            10.0000             1.000 @end
 9    bymax            10.0000             1.000 @end

G54/#- x<cm> y<cm> e<cm> ey<cm> vsize<cm>
Sc       5.000  5.000  5.000  5.000   5.000  21

*1(54/5./40#(0+#(C#4@("484@#0#8-(40(0+#(#$%(12(0+#(C#4@(/&$#

* LBT of Siam Photon Source By Ritthikrai
Total length =   11.998      Total bend =   71.000,   0.000 degrees
betax =   6.7724 meters     alphax =  -0.0000    1/gam =   6.7724; z= -0.0000
betay =   3.3311 meters     alphay =   0.0000    1/gam =   3.3311; z=  0.0000
eta x =  -0.1139 meters      eta' x =  -0.5000      psix =   445.54 degrees
eta y =   0.0000 meters       eta' y =   0.0000      psiy =   291.36 degrees
x     =   0.2177 cm        x'     =   0.3215   r12   =  0.0000
y     =   0.1527 cm        y'     =   0.4584   r34   = -0.0000
m(1,6)=  -0.1139           m(2,6) =  -0.5000  m(5,6) = -0.1298
m(3,6)=   0.0000           m(4,6) =   0.0000 resolves: -3.8243%
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* LBT of Siam Photon Source By Ritthikrai
elemt     lth    sum l   betax    alphax   etax    eta'x    psix    betay   alphay   etay   eta'y   psiy
             (m)     (m)       (m)       (rad)      (m)     (rad)    (deg)     (m)      (rad)      (m)    (rad)  (deg)

             0.        0.       4.38       0.00     0.00    0.00      0.      4.38     0.00     0.00    0.00    0.
d1        0.40    0.40     4.41     -0.09     0.00    0.00     5.2      4.41    -0.09    0.00    0.00    5.2
q1        0.10    0.50     4.57     -1.56     0.00    0.00     6.5      4.29     1.27    0.00    0.00    6.5
d2        0.30    0.80     5.58     -1.78     0.00    0.00     9.9      3.58     1.09    0.00    0.00   10.9
q2        0.10    0.90     5.61      1.44     0.00    0.00    10.9     3.58    -1.00    0.00    0.00   12.5
d3        1.60    2.50     2.40      0.56     0.00    0.00    36.8     8.19    -1.89    0.00    0.00   29.7
q3        0.10    2.60     2.51     -1.64     0.00    0.00    39.       7.85     5.19    0.00    0.00   30.4
d4        0.30    2.90     3.62     -2.08     0.00    0.00    44.8     5.06     4.12    0.00    0.00   33.2
q4        0.10    3.00     3.73      1.01     0.00    0.00    46.4     4.66    -0.05    0.00    0.00   34.4
d5        0.46    3.46     2.92      0.76     0.00    0.00    54.3     4.75    -0.14    0.00    0.00   39.9
e          0.00    3.46     2.92     -0.68     0.00    0.00    54.3     4.75     1.66    0.00    0.00   39.9
b          0.44    3.90     1.59      2.88     0.18    0.77    64.6     3.44     1.31    0.00    0.00   46.2
e          0.00    3.90     1.59      2.09     0.18    0.86    64.6     3.44     2.62    0.00    0.00   46.2
d6        0.63    4.53     0.30     -0.05     0.73    0.86  131.8     1.04     1.17    0.00    0.00   65.8
q5        0.10    4.63     0.31     -0.04     0.77   -0.00  150.7     0.93    -0.07    0.00    0.00   71.7
d7        0.20    4.83     0.45     -0.69     0.77   -0.00  183.3     1.01    -0.29    0.00    0.00   83.6
d7        0.20    5.03     0.86     -1.34     0.77   -0.00  202.1     1.16    -0.50    0.00    0.00   94.3
q5        0.10    5.13     1.04     -0.45     0.73   -0.86  208.0     1.42    -2.17    0.00    0.00   98.8
d8        0.63    5.77     2.08     -1.18     0.18   -0.86  233.5     5.78    -4.71    0.00   0.00  111.6
e          0.00    5.77     2.08      -2.20    0.18   -0.77  233.5     5.78    -2.51    0.00   0.00  111.6
b          0.44    6.21     2.34      1.77    -0.00    0.00  243.6     8.24    -3.07    0.00   0.00  115.3
e          0.00    6.21     2.34      0.61    -0.00    0.00  243.6     8.24     0.06    0.00    0.00  115.3
d9        0.95    7.15     1.71      0.06    -0.00    0.00  271.8     8.24    -0.06    0.00    0.00  121.9
q6        0.10    7.25     1.71     -0.02    -0.00    0.00  275.2     8.24     0.02    0.00    0.00  122.6
d10      0.30    7.55     1.77     -0.20    -0.00    0.00  285.1     8.23    -0.01    0.00    0.00  124.6
q7        0.10    7.65     1.97     -1.78    -0.00   -0.00  288.2     7.60     6.18    0.00    0.00  125.4
d11      0.85    8.50     6.52     -3.58    -0.00   -0.00  301.9     0.82     1.80    0.00    0.00  145.3
q8        0.10    8.60     6.59      2.88    -0.00    0.00  302.8     0.57     0.75    0.00    0.00  153.8
d12      0.85    9.45     2.71      1.68    -0.00    0.00  314.4     1.27    -1.57    0.00    0.00  248.3
q9        0.10    9.55     2.21      3.23    -0.00    0.00  316.7     1.72    -3.10    0.00    0.00  252.2
d13      0.30    9.85     0.73      1.68    -0.00    0.00  330.3     4.13    -4.94    0.00    0.00  258.7
q10      0.10    9.95     0.52      0.53    -0.00    0.00  339.8     4.59     0.61    0.00    0.00  260.0
d14      1.60   11.55    5.11     -3.40     0.00    0.00   441.4    3.39     0.13    0.00    0.00  283.9
sep      0.45   12.00     6.77     -0.00    -0.11   -0.50  445.5    3.33     0.00    0.00    0.00  291.5

        beta x min  =    0.297      beta y min  =    0.573
        beta x max  =    6.772      beta y max  =    8.238
         eta x min  =   -0.114       eta y min  =    0.000
         eta x max  =    0.771       eta y max  =    0.000
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*1(0845H(0+#(C#4@(-&J#(0+81.=+(#I#8>(#/#@#$0(12(0+#(/400&5#
x
* LBT of Siam Photon Source By Ritthikrai

elemt   lth       sum l     x          x'     etax    psix    x+disp    y           y'     etay      psiy  y+disp
            (m)      (m)      (cm)   (mrad)   (m)     (deg)    (cm)    (cm)    (mrad)   (m)      (deg)   (cm)
d1       0.40    0.40    0.18     0.40    0.00     5.2     0.18    0.18     0.40    0.00     5.2    0.18
q1       0.10    0.50    0.18     0.72    0.00     6.5     0.18    0.17     0.65    0.00     6.5    0.17
d2       0.30    0.80    0.20     0.72    0.00     9.9     0.20    0.16     0.65    0.00    10.9   0.16
q2       0.10    0.90    0.20     0.62    0.00    10.9    0.20    0.16     0.62    0.00    12.5   0.16
d3       1.60    2.50    0.13     0.62    0.00    36.8    0.13    0.24     0.62    0.00    29.7   0.24
q3       0.10    2.60    0.13     1.01    0.00    39.1    0.13    0.23     1.58    0.00    30.4   0.23
d4       0.30    2.90    0.16     1.01    0.00    44.8    0.16    0.19     1.58    0.00    33.2   0.19
q4       0.10    3.00    0.16     0.61    0.00    46.4    0.16    0.18     0.39    0.00    34.4   0.18
d5       0.46    3.46    0.14     0.61    0.00    54.3    0.14    0.18     0.39    0.00    39.9   0.18
e         0.00    3.46    0.14     0.59    0.00    54.3    0.14    0.18     0.74    0.00    39.9    0.18
b         0.44    3.90    0.11     2.02    0.18    64.6    0.11    0.16     0.74   0.00    46.2    0.16
e         0.00    3.90    0.11     1.54    0.18    64.6    0.11    0.16     1.26    0.00    46.2    0.16
d6       0.63    4.53    0.05     1.54    0.73   131.8   0.05    0.09     1.26    0.00    65.8    0.09
q5       0.10    4.63    0.05     1.51    0.77   150.7   0.05    0.08     0.87    0.00    71.7    0.08
d7       0.20    4.83    0.06     1.51    0.77   183.3   0.06    0.08     0.87    0.00    83.6    0.08
d7       0.20    5.03    0.08     1.51    0.77   202.1   0.08    0.09     0.87    0.00    94.3    0.09
q5       0.10    5.13    0.09     0.90    0.73   208.0   0.09    0.10     1.67    0.00    98.8    0.10
d8       0.63    5.77    0.12     0.90    0.18   233.5   0.12    0.20     1.67    0.00   111.6    0.20
e         0.00    5.77    0.12     1.41    0.18   233.5   0.12    0.20     0.94    0.00   111.6    0.20
b         0.44    6.21    0.13     1.11   -0.00   243.6   0.13    0.24     0.94    0.00   115.3    0.24
e         0.00    6.21    0.13     0.64   -0.00   243.6   0.13    0.24     0.29    0.00   115.3    0.24
d9       0.95    7.15    0.11     0.64   -0.00   271.8   0.11    0.24     0.29    0.00   121.9    0.24
q6       0.10    7.25    0.11     0.64   -0.00   275.2   0.11    0.24     0.29    0.00   122.6    0.24
d10     0.30    7.55    0.11     0.64   -0.00   285.1   0.11    0.24     0.29    0.00   124.6    0.24
q7       0.10    7.65    0.12     1.22   -0.00   288.2   0.12    0.23     1.90    0.00   125.4    0.23
d11     0.85    8.50    0.21     1.22   -0.00   301.9   0.21    0.08     1.90    0.00   145.3    0.08
q8       0.10    8.60    0.21     0.99   -0.00   302.8   0.21    0.06     1.38    0.00   153.8    0.06
d12     0.85    9.45    0.14     0.99   -0.00   314.4   0.14    0.09     1.38    0.00   248.3    0.09
q9       0.10    9.55    0.12     1.91   -0.00   316.7   0.12    0.11     2.07    0.00   252.2    0.11
d13     0.30    9.85    0.07     1.91   -0.00   330.3   0.07    0.17     2.07    0.00   258.7    0.17
q10     0.10    9.95    0.06     1.31   -0.00   339.8   0.06    0.18     0.46    0.00   260.0    0.18
d14     1.60   11.55   0.19     1.31    0.00   441.4   0.19    0.15     0.46    0.00   283.9   0.15
sep     0.45   12.00    0.22     0.32   -0.11   445.5   0.22    0.15     0.46    0.00   91.5     0.15

        beta x min  =    0.297      beta y min  =    0.573
        beta x max  =    6.772      beta y max  =    8.238
         eta x min  =   -0.114       eta y min  =    0.000
         eta x max  =    0.771       eta y max  =    0.000
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K&I#(#'450(@4'&@.@(4$%(@&$&@.@(12(0+#(*:&--("484@#0#8-
cp
* LBT of Siam Photon Source By Ritthikrai

elemt   lth      sum l   betax  alphax etax   eta'x   psix        x   betay   alphay  psiy    y
           (m)      (m)      (m)       (rad)    (m)    (rad)  ( deg)   (mm)  (m)       (rad)   (deg)  (mm)
          0.        0.        4.38     0.00    0.00    0.00     0.        2    4.38     0.00     0.      2
d1      0.40    0.40    4.41    -0.09    0.00    0.00     5.2      2    4.41    -0.09     5.2     2
q1      0.10    0.50    4.57    -1.56    0.00    0.00     6.5      2    4.29     1.27     6.5     2
d2      0.30    0.80    5.58    -1.78    0.00    0.00     9.9      2    3.58     1.09    10.9     2
q2      0.10    0.90    5.61     1.44    0.00    0.00   10.9       2    3.58    -1.00    12.5    2
d3      1.60    2.50    2.40     0.56    0.00    0.00    36.8      1    8.19    -1.89    29.7    2
q3      0.10    2.60    2.51     -1.64   0.00    0.00    39.1      1    7.85     5.19    30.4     2
d4      0.30    2.90    3.62    -2.08    0.00    0.00    44.8      2    5.06     4.12    33.2     2
q4      0.10    3.00    3.73     1.01    0.00    0.00    46.4      2    4.66    -0.05    34.4     2
d5      0.46    3.46    2.92     0.76    0.00    0.00    54.3      1    4.75    -0.14    39.9     2
e        0.00     3.46   2.92    -0.68    0.00    0.00    54.3      1    4.75     1.66    39.9     2
b        0.44    3.90    1.59     2.88    0.18    0.77    64.6      1    3.44     1.31    46.2     2
e        0.00    3.90    1.59     2.09    0.18    0.86    64.6      1    3.44     2.62   46.2     2
d6      0.63    4.53    0.30    -0.05    0.73    0.86   131.8     0    1.04     1.17    65.8     1
q5      0.10    4.63    0.31    -0.04    0.77   -0.00   150.7     0    0.93    -0.07    71.7     1
d7      0.20    4.83    0.45    -0.69    0.77   -0.00   183.3     1    1.01    -0.29    83.6     1
d7      0.20    5.03    0.86    -1.34    0.77   -0.00   202.1     1    1.16    -0.50    94.3     1
q5      0.10    5.13    1.04    -0.45    0.73   -0.86   208.0     1    1.42    -2.17    98.8     1
d8      0.63    5.77    2.08    -1.18    0.18   -0.86   233.5     1    5.78    -4.71   111.6    2
e        0.00    5.77    2.08    -2.20    0.18   -0.77   233.5     1    5.78    -2.51   111.6    2
b        0.44    6.21    2.34     1.77   -0.00    0.00   243.6     1    8.24    -3.07   115.3    2
e        0.00    6.21    2.34     0.61   -0.00    0.00   243.6     1    8.24     0.06   115.3    2
d9      0.95    7.15    1.71     0.06   -0.00    0.00   271.8     1    8.24    -0.06   121.9    2
q6      0.10    7.25    1.71    -0.02   -0.00    0.00   275.2     1    8.24     0.02   122.6    2
d10    0.30    7.55    1.77    -0.20   -0.00    0.00   285.1     1    8.23    -0.01   124.6    2
q7      0.10    7.65    1.97    -1.78   -0.00   -0.00   288.2    1    7.60     6.18   125.4     2
d11    0.85    8.50    6.52    -3.58   -0.00   -0.00   301.9    2    0.82     1.80   145.3     1
q8      0.10    8.60    6.59     2.88   -0.00    0.00   302.8     2    0.57    0.75   153.8      1
d12    0.85    9.45    2.71     1.68   -0.00    0.00   314.4     1    1.27    -1.57   248.3     1
q9      0.10    9.55    2.21     3.23   -0.00    0.00   316.7     1    1.72    -3.10   252.2     1
d13    0.30    9.85    0.73     1.68   -0.00    0.00   330.3     1    4.13    -4.94   258.7     2
q10    0.10    9.95    0.52     0.53   -0.00    0.00   339.8     1    4.59     0.61   260.0     2
d14    1.60   11.55    5.11    -3.40   0.00    0.00   441.4     2    3.39     0.13   283.9     2
sep     0.45   12.00    6.77    -0.00  -0.11  -0.50   445.5     2    3.33     0.00   291.5     2

Extremes ..max: betax[33] =   6.7724; betay[ 6] =   8.2414; eta[14] =  0.7715
[at el#] ..min: betax[13] =   0.2967; betay[28] =   0.3657; eta[27] = -0.0000
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)6L(*+#(,#-./0-(12(34/5./40&1$-(218(0+# ?11-0#8(G>$5+81081$(AGMNB
(((((((C>(0+#(D81=84@(9!**E3<

?#4@(8&=&%&0> =    3.3373450 t-m
x,y emittance =    0.024868   0.002487 cm-mrad
dp/p =  0.000%

</#@#$0-(12(0+#(/400&5#

1 param   slit   0.0    0.000000    0.000000    0.000000    0.0000
 2 d1      drift   0.0    1.037500    0.000000    0.000000    0.0000
 3 d2      drift   0.0    0.300000    0.000000    0.000000    0.0000
 4 q1      quad  1.2    0.250000    4.836936    0.000000    0.0000
 5 q2      quad  2.2    0.250000   -3.676933    0.000000    0.0000
 6 e        edge   0.0   15.000000    1.101430    0.027500    0.0000
 7 b        bend  0.0    1.586504    1.101434     0.000000    0.0000

*+#(-08.50.8#(12(0+#(/400&5#
  1:     d1        q1        d2        e         b         e         d2
  8:     q2        d2        e         b         e         d2        q1
 15:     d1

)&0("484@#0#8-(218(4(@45+&$#(12(O("#8&1%-

  variable                target value  weight  location
 1    nux                      2.2500   1.000 @end
 2    nuy                      1.2500   1.000 @end

*1(54/5./40#(0+#(C#4@("484@#0#8-(P.-0(40(0+#(#$%(12(0+#(C#4@(/&$#

 * Booster Sychrotron by Ritthikrai
Matched functions for 6 periods
Total length =   43.188  Total bend =  360.000,   0.000 degrees
betax =   6.7673 meters    alphax =  -0.0000   nu x  =   2.25000
betay =   3.3345 meters    alphay =  -0.0000   nu y  =   1.25000
eta x =   1.8621 meters    eta' x =   0.0000   gamtr =   2.35684
eta y =   0.0000 meters    eta' y =   0.0000

34/5./40#(0+#(I48&1.-("484@#0#8-

* Booster Sychrotron by Ritthikrai
        nu x        =    2.250          nu y        =    1.250
        tr gamma    =    2.357      compaction  =  0.18003
        beta x min  =    1.142       beta y min  =    3.335
        beta x max  =    6.926      beta y max  =   14.030
        eta x min  =    0.932         eta y min  =    0.000
        eta x max  =    1.862         eta y max  =    0.000
        dnux/(dp/p) =   -0.995     dnuy/(dp/p) =   -2.195
        normalized x=   -0.442      normalized y=   -1.756
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Space charge integrals: avg beam half width, height = 0.1010, 0.0407 cm.
Synchrotron integrals: I1 =   7.779082 m-1 , I2 =   2.073658 m-1
 I3 =   0.684376 m-2 , I4 =  -0.048267 m-1 , I5 =   0.393778 m-1
 I5/(I2-I4)   =   0.185576     I3/(2*I2+I4) =   0.166960
Functions for electron storage rings:
D = -0.02328,          Jx = 1.023,          Je = 1.977
Natural rms x emittance   = 0.273562 pi mm-mrad
Natural rms energy spread =    0.497 MeV
Synchrotron radiation     =   0.029349 MeV/turn
Damping times (sec): Horiz: 0.009599, Vert: 0.009822, Energy: 0.004969

*1(0845H(0+#(*:&--("484@#0#8-(0+81.=+(#I#8>(#/#@#$0(12(0+#(/400&5#
c
* Booster Sychrotron by Ritthikrai
elemt     lth    sum l   betax    alphax   etax    eta'x    psix    betay   alphay   etay   eta'y   psiy
             (m)     (m)       (m)       (rad)      (m)     (rad)    (deg)     (m)      (rad)      (m)    (rad)  (deg)

              0.      0.       6.77      -0.00     1.86    0.00     0.      3.33    -0.00    0.00    0.00     0.
d1          1.04    1.04    6.93    -0.15    1.86    0.00     8.7    3.66    -0.31    0.00    0.00    17.3
q1          0.25    1.29    6.40     2.20    1.78   -0.66    10.8    4.18    -1.86    0.00    0.00   21.0
d2          0.30    1.59    5.16     1.93    1.58   -0.66    13.8    5.39    -2.17    0.00    0.00   24.6
e            0.00    1.59    5.16     1.47    1.58   -0.52    13.8    5.39    -1.72    0.00    0.00   24.6
b           1.59    3.17    1.42     0.67    0.98   -0.22    47.9   12.68    -2.88    0.00    0.00   35.7
e            0.00    3.17    1.42     0.54    0.98   -0.13    47.9   12.68   -1.80    0.00    0.00   35.7
d2         0.30    3.47    1.18     0.27    0.94   -0.13    61.3   13.79    -1.90    0.00    0.00   37.0
q2         0.25    3.72    1.18    -0.27    0.94    0.13    73.7   13.79     1.90    0.00    0.00   38.0
d2         0.30    4.02    1.42    -0.54    0.98    0.13   87.1    12.68     1.80    0.00    0.00    39.3
e           0.00    4.02    1.42    -0.67    0.98    0.22    87.1    12.68     2.88    0.00    0.00   39.3
b           1.59    5.61    5.16    -1.47    1.58    0.52   121.2   5.39       1.72    0.00   0.00   50.4
e           0.00    5.61    5.16    -1.93    1.58    0.66   121.2    5.39      2.17    0.00   0.00   50.4
d2         0.30    5.91    6.40    -2.20    1.78    0.66   124.2    4.18      1.86    0.00   0.00   54.0
q1         0.25    6.16    6.93     0.15    1.86    0.00   126.3    3.66       0.31    0.00  0.00   57.7
d1        1.04    7.20     6.77    -0.00    1.86    0.00   135.0    3.33      -0.00    0.00  0.00   75.0

        nu x        =    2.250      nu y        =    1.250
        tr gamma    =    2.357      compaction  =  0.18003
        beta x min  =    1.176      beta y min  =    3.335
        beta x max  =    6.926      beta y max  =   13.791
         eta x min  =    0.940       eta y min  =    0.000
         eta x max  =    1.862       eta y max  =    0.000
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*1(0845H(0+#(C#4@(-&J#(0+81.=+(12(#I#8>(#/#@#$0(12(0+#(/400&5#
x
* Booster Sychrotron by Ritthikrai
elemt   lth       sum l     x          x'     etax    psix    x+disp    y           y'     etay      psiy  y+disp
            (m)      (m)      (cm)   (mrad)   (m)     (deg)    (cm)    (cm)    (mrad)   (m)      (deg)   (cm)
d1       1.04    1.04    0.13     0.19    1.86     8.7    0.13    0.03     0.09    0.00    17.3    0.03
q1       0.25    1.29    0.13     0.48    1.78    10.8    0.13    0.03     0.16    0.00    21.0    0.03
d2       0.30    1.59    0.11     0.48    1.58    13.8    0.11    0.04     0.16    0.00    24.6    0.04
e         0.00    1.59    0.11     0.39    1.58    13.8    0.11    0.04     0.13    0.00    24.6    0.04
b         1.59    3.17    0.06     0.50    0.98    47.9    0.06    0.06     0.13    0.00    35.7    0.06
e         0.00    3.17    0.06     0.48    0.98    47.9    0.06    0.06     0.09    0.00    35.7    0.06
d2       0.30    3.47    0.05     0.48    0.94    61.3    0.05    0.06     0.09    0.00    37.0    0.06
q2       0.25    3.72    0.05     0.48    0.94    73.7    0.05    0.06     0.09    0.00    38.0    0.06
d2       0.30    4.02    0.06     0.48    0.98    87.1    0.06    0.06     0.09    0.00    39.3    0.06
e         0.00    4.02    0.06     0.50    0.98    87.1    0.06    0.06     0.13    0.00    39.3    0.06
b        1.59    5.61    0.11     0.39    1.58   121.2   0.11     0.04     0.13    0.00    50.4    0.04
e        0.00    5.61    0.11     0.48    1.58   121.2    0.11    0.04     0.16    0.00    50.4    0.04
d2      0.30    5.91    0.13     0.48    1.78   124.2    0.13    0.03     0.16    0.00    54.0    0.03
q1      0.25    6.16    0.13     0.19    1.86   126.3    0.13    0.03     0.09    0.00    57.7    0.03
d1      1.04    7.20    0.13     0.19    1.86   135.0    0.13    0.03     0.09    0.00    75.0    0.03

        nu x        =    2.250           nu y        =    1.250
        tr gamma    =    2.357       compaction  =  0.18003
        beta x min  =    1.176        beta y min  =    3.335
        beta x max  =    6.926       beta y max  =   13.791
         eta x min  =    0.940        eta y min  =    0.000
         eta x max  =    1.862        eta y max  =    0.000

K&I#(#'450(@4'&@.@(4$%(@&$&@.@(12(0+#(*:&--("484@#0#8-
cp
* Booster Sychrotron by Ritthikrai

elemt   lth      sum l   betax  alphax etax   eta'x   psix        x   betay   alphay  psiy    y
           (m)      (m)      (m)       (rad)    (m)    (rad)  ( deg)   (mm)  (m)       (rad)   (deg)  (mm)
              0.     0.       6.77    -0.00    1.86    0.00     0.        1    3.33    -0.00     0.      0
d1       1.04    1.04    6.93    -0.15    1.86    0.00     8.7      1    3.66    -0.31    17.3   0
q1       0.25    1.29    6.40     2.20    1.78   -0.66    10.8     1    4.18    -1.86    21.0   0
d2       0.30    1.59    5.16     1.93    1.58   -0.66    13.8     1    5.39    -2.17    24.6   0
e         0.00    1.59    5.16     1.47    1.58   -0.52    13.8     1    5.39    -1.72    24.6   0
b        1.59    3.17    1.42     0.67    0.98   -0.22    47.9     1   12.68    -2.88    35.7   1
e        0.00    3.17    1.42     0.54    0.98   -0.13    47.9     1   12.68    -1.80    35.7   1
d2      0.30    3.47    1.18     0.27    0.94   -0.13    61.3     1   13.79    -1.90    37.0   1
q2      0.25    3.72    1.18    -0.27    0.94    0.13    73.7     1   13.79     1.90    38.0   1
d2      0.30    4.02    1.42    -0.54    0.98    0.13    87.1     1   12.68     1.80    39.3   1
e        0.00    4.02    1.42    -0.67    0.98    0.22    87.1     1   12.68     2.88    39.3   1
b        1.59    5.61    5.16    -1.47    1.58    0.52   121.2    1    5.39     1.72    50.4    0
e        0.00    5.61    5.16   - 1.93    1.58    0.66   121.2     1    5.39     2.17    50.4   0
d2      0.30    5.91    6.40    -.20      1.78    0.66   124.2     1    4.18     1.86    54.0   0
q1      0.25    6.16    6.93     0.15    1.86    0.00   126.3     1    3.66     0.31    57.7   0
d1      1.04    7.20    6.77    -0.00    1.86    0.00   135.0     1    3.33    -0.00    75.0   0

Extremes ..max: betax[ 2] =   6.9287; betay[ 8] =  14.0296; eta[ 0] =  1.8621
[at el#] ..min: betax[ 8] =   1.1422; betay[ 0] =   3.3345; eta[ 8] =  0.9315
                      nux =   2.2500;       nuy =   1.2500
           dnux/(dp/docy) =   0.0000;   dnuy/dp =   0.0000
4L/(mb^2g^3) *  dnux/(dQ) =  -0.0000; dnuy/(dQ) =  -0.0000
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)6Q(*+#(,#-./0-(12(34/5./40&1$-(218(0+# R&=+;<$#8=>((*84$-"180(9&$#
(((((((AR?*B(C>(0+#(D81=84@(9!**E3<

?#4@(8&=&%&0> =    3.3373450 t-m
x,y emittance =    0.024868   0.024868 cm-mrad
dp/p =  0.000%

</#@#$0-(12(0+#(/400&5#
e
  2 d          drift   0.0    0.300000    0.000000    0.000000    0.0000    0.0000
  3 d1        drift   0.0    4.000000    0.000000    0.000000    0.0000    0.0000
  4 d2        drift   0.0    0.500000    0.000000    0.000000    0.0000    0.0000
  5 d3        drift   0.0   10.586480   0.000000    0.000000    0.0000    0.0000
  6 d4a      drift   0.0    0.898128    0.000000    0.000000    0.0000    0.0000
  7 d4b      drift   0.0    0.898128    0.000000    0.000000    0.0000    0.0000
  8 d4c      drift   0.0    0.898128    0.000000    0.000000    0.0000    0.0000
  9 d4d      drift   0.0    0.898128    0.000000    0.000000    0.0000    0.0000
 10 d4e     drift   0.0    0.898128    0.000000    0.000000    0.0000    0.0000
 11 d4f      drift   0.0    0.898128    0.000000    0.000000    0.0000    0.0000
 12 d4g     drift   0.0    0.898128    0.000000    0.000000    0.0000    0.0000
 13 d4h    drift    0.0    0.898128    0.000000    0.000000    0.0000    0.0000
 14 d4i     drift    0.0    0.898128    0.000000    0.000000    0.0000    0.0000
 15 d4j     drift    0.0    0.898128    0.000000    0.000000    0.0000    0.0000
 16 d5      drift    0.0    0.500000    0.000000    0.000000    0.0000    0.0000
 17 d6      drift    0.0   10.586480   0.000000    0.000000    0.0000    0.0000
 18 d7      drift    0.0    0.500000    0.000000    0.000000    0.0000    0.0000
 19 d8      drift    0.0    1.375000    0.000000    0.000000    0.0000    0.0000
 20 d9      drift    0.0    0.875600    0.000000    0.000000    0.0000    0.0000
 21 q1      quad   1.2    0.400000   -5.836873    0.000000    0.0000    0.0000
 22 q2      quad   2.2    0.300000    7.310100    0.000000    0.0000    0.0000
 23 q3      quad   3.2    0.300000   -7.468121    0.000000    0.0000    0.0000
 24 q4      quad   4.2    0.400000    6.079376    0.000000    0.0000    0.0000
 25 q5      quad   5.2    0.600000    3.320636    0.000000    0.0000    0.0000
 26 q6      quad   6.2    0.400000   -4.337961    0.000000    0.0000    0.0000
 27 q7      quad   7.2    0.300000    4.782795    0.000000    0.0000    0.0000
 28 q8      quad   8.2    0.300000   -4.855686    0.000000    0.0000    0.0000
 29 eh1    edge    0.0    2.000000    0.465979    0.018000    0.0000    0.0000
 30 bh1    bend   0.0    0.500002    0.465979    0.000000    0.0000    0.0000
 31 eh2    edge    0.0    1.000000    0.465979    0.018000    0.0000    0.0000
 32 bh2    bend    0.0    0.250001    0.465979    0.000000    0.0000    0.0000
 33 ev1     vedge   0.0    8.750000    1.000523    0.023000    0.0000    0.0000
 34 bv1     vbend  0.0    1.018801    1.000523    0.000000    0.0000    0.0000
 35 ev2     vedge   0.0   -8.750000   -1.000523    0.023000    0.0000    0.000
 36 bv2     vbend  0.0    1.018801   -1.000523    0.000000    0.0000    0.0000
 37 Sep1   bend   0.0    0.872577   -1.002205    0.000000    0.0000   0.0000
 38 Sep2   bend   0.0    0.727802    1.200484    0.000000    0.0000    0.0000
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1:     Sep1      d1        eh1       bh1       eh1       d2        q1
8:     d         q2        d3        q3        d         q4        d4a
5:     d4b       d4c       d4d       d4e       d4f       d4g       d4h
2:     d4i       d4j       bv1       d5        q5        d         q6
9:     d6        q7        d         q8        d7        bv2       d8
6:     eh2       bh2       eh2       d8        Sep2

E$&0&4/(*:&--("484@#0#8-(A&$P#50#%(281@(GMNB
t
Transport mode
        betax =   6.7673   alphax =   0.0000
        betay =   3.3345   alphay =   0.0000
        etax  =   1.8621   eta'x  =   0.0000
        etay  =   0.0000   eta'y  =   0.0000

F45+&$#(51$-&-0-(12(7("#8&1%

)&0(*:&--("484@#0#8-(218(4(@45+&$#(12((7("#8&1%

  variable                    target value  weight  location
 1    betax                    13.3849      100.000 @end
 2    betay                      4.5803      100.000 @end
 3    bxmax                  16.0000      1.000     @end
 4    bymax                  22.0000      1.000     @end
 5    alphax                    0.0000      10.000   @end
 6    alphay                    0.0000      10.000   @end
 7    etax                        0.0000      10.000   @end
 8    eta'x                       0.0000      10.000   @end

*1(54/5./40#(0+#(C#4@("484@#0#8-(P.-0(40(0+#(#$%(12(0+#(C#4@(/&$#
g
* HBT of Siam Photon Source by Ritthikrai
Total length =   46.992  Total bend =    5.987,   0.000 degrees
betax =  13.3850 meters    alphax =   0.6878   1/gam =   9.0864; z=  6.2497
betay =   4.5825 meters     alphay =  -0.0000   1/gam =   4.5825; z= -0.0002
eta x =   0.2286 meters        eta' x =   0.0554       psix =   407.18 degrees
eta y =  -0.1029 meters        eta' y =  -0.6905       psiy =   394.19 degrees
x     =   0.1824 cm                 x'     =   0.1654      r12   = -0.5667
y     =   0.0338 cm                 y'     =   0.0737      r34   =  0.0000
m(1,6)=  -1.5513                m(2,6) =   0.2904   m(5,6) =  1.3596
m(3,6)=  -0.1029                m(4,6) =  -0.6905   resolves: -0.2352%
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* HBT of Siam Photon Source by Ritthikrai
elemt   lth    sum l     betax  alphax etax     eta'x   psix    betay  alphay etay     eta'y     psiy
          (m)      (m)        (m)     (rad)     (m)     (rad)    (deg)    (m)      (rad)    (m)     (rad)    (deg)

           0.        0.       6.77     0.00    1.86     0.00     0.     3.33     0.00    0.00     0.00     0.
Sep1   0.87    0.87    6.42      0.39    1.68  -0.40     7.5    3.56     -0.26   0.00    0.00    14.7
d1      4.00    4.87    6.20    -0.33    0.07   -0.40    46.8   10.45    -1.46   0.00    0.00    55.6
eh1    0.00    4.87    6.20    -0.36    0.07   -0.40    46.8   10.45    -1.41   0.00    0.00    55.6
bh1    0.50    5.37    6.58    -0.39   -0.12   -0.33    51.3   11.94    -1.56   0.00    0.00    58.2
eh1    0.00    5.37    6.58    -0.42   -0.12   -0.33    51.3   11.94    -1.50   0.00    0.00    58.2
d2     0.50    5.87    7.04    -0.51   -0.28   -0.33    55.6   13.51    -1.64    0.00    0.00    60.4
q1     0.40    6.27    9.72    -6.80    -0.46   -0.59    58.5   11.19     6.89   0.00    0.00    62.2
d       0.30    6.57   14.24    -8.26   -0.64   -0.59    59.9    7.45     5.59    0.00    0.00    64.1
q2      0.30   6.87   16.35     1.69   -0.75   -0.13    61.0    5.62      0.90    0.00    0.00    66.8
d3     10.59  17.46   6.99    -0.80   -2.07   -0.13   159.0   22.75    -2.52  0.00    0.00   177.4
q3     0.30   17.76    9.07    -6.58   -2.33   -1.58   161.3   19.81    11.64  0.00    0.00   178.1
d       0.30   18.06   13.45   -8.04   -2.80   -1.58   162.8   13.45     9.58  0.00    0.00   179.2
q4     0.40   18.46   15.86     2.62   -3.00    0.59   164.3    9.74     0.58   0.00    0.00   181.3
d4a   0.90   19.36   11.55     2.17   -2.47    0.59   168.1    8.81     0.46   0.00    0.00   186.9
d4b   0.90   20.26    8.05     1.73   -1.94    0.59   173.5    8 .09     0.33   0.00    0.00   193.0
d4c   0.90   21.15    5.34     1.28   -1.42    0.59   181.3    7.61     0.21    0.00    0.00   199.5
d4d   0.90   22.05    3.44     0.84   -0.89    0.59   193.4    7.34     0.09   0.00    0.00   206.5
d4e   0.90   22.95    2.33     0.39   -0.36    0.59   211.9    7.29    -0.04   0.00    0.00   213.5
d4f    0.90   23.85    2.02    -0.05    0.17   0.59   236.4    7.47    -0.16   0.00     0.00   220.5
d4g   0.90   24.75    2.52    -0.50    0.70    0.59   259.8    7.86    -0.28   0.00    0.00   227.2
d4h   0.90   25.64    3.81    -0.94    1.22    0.59   276.7    8.48    -0.41   0.00    0.00   233.5
d4i    0.90   26.54    5.90    -1.39    1.75    0.59   287.6    9.32    -0.53   0.00    0.00   239.3
d4j    0.90   27.44    8.79    -1.83    2.28    0.59   294.8   10.38    -0.65   0.00   0.00   244.6
bv1   1.02   28.46   13.04    -2.34    2.88   0.59   300.3   10.83     0.23   0.15    0.30   250.0
d5    0.50   28.96   15.50    -2.58    3.17    0.59   302.3   10.63     0.18   0.30   0.30   252.7
q5    0.60   29.56   13.15     6.02    2.96   -1.30   304.5   14.68    -7.72   0.55   0.55   255.6
d      0.30   29.86    9.79      5.17    2.57   -1.30   306.1   19.69    -8.96   0.72   0.55   256.6
q6    0.40   30.26    7.72      0.35    2.30   -0.05   308.8   22.70     1.96   0.86    0.13   257.7
d6   10.59  40.85   16.58    -1.19   1.72    -0.05   378.1    5.11    -0.29   2.26    0.13   337.0
q7    0.30   41.15   15.20     5.60    1.59   -0.77   379.1    6.01    -2.83   2.45    1.14   340.1
d      0.30   41.45   12.03     4.96    1.36   -0.77   380.4    7.85    -3.29   2.79    1.14   342.6
q8    0.30   41.75   10.64    -0.10    1.21   -0.22   382.0    8.80     0.26   2.95   -0.13   344.7
d7    0.50   42.25   10.76    -0.15    1.10   -0.22   384.6    8.57     0.20   2.88   -0.13   348.0
bv2  1.02   43.26   11.17    -0.25    0.88   -0.22   390.0    7.54     0.78   2.46   -0.68   355.1
d8    1.38   44.64   12.02    -0.38    0.58   -0.22   396.8    5.78     0.49   1.52   -0.68   367.2
eh2  0.00   44.64   12.02    -0.41    0.58   -0.22   396.8    5.78     0.50   1.52   -0.69   367.2
bh2  0.25   44.89   12.22    -0.37    0.53   -0.19   398.0    5.55     0.45   1.35   -0.69   369.7
eh2  0.00   44.89   12.22    -0.40    0.53   -0.18   398.0    5.55     0.46   1.35   -0.69   369.7
d8    1.38   46.26   13.50    -0.53    0.28   -0.18   404.1    4.70     0.16   0.40   -0.69   385.3
Sep2 0.73   46.99   13.39    0.69    0.23    0.06   407.2  4  .58    -0.00  -0.10   -0.69   394.3

        beta x min  =    2.023      beta y min  =    3.334
        beta x max  =   16.584      beta y max  =   22.751
         eta x min  =   -3.002       eta y min  =   -0.103
         eta x max  =    3.175       eta y max  =    2.946
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* HBT of Siam Photon Source by Ritthikrai

elemt   lth      sum l   betax  alphax etax   eta'x   psix        x   betay   alphay  psiy    y
           (m)      (m)      (m)       (rad)    (m)    (rad)  ( deg)   (mm)  (m)       (rad)   (deg)  (mm)
            0.         0.    6.77      0.00    1.86     0.00     0.      1     3.33     0.00     0.      0
Sep1   0.87   0.87    6.42     0.39    1.68    -0.40   7.5      1     3.56    -0.26    14.7   0
d1      4.00    4.87    6.20    -0.33    0.07   -0.40  46.8      1   10.45    -1.46    55.6   1
eh1    0.00    4.87    6.20    -0.36    0.07   -0.40  46.8      1   10.45    -1.41    55.6   1
bh1    0.50   5.37    6.58     -0.39   -0.12   -0.33  51.3     1   11.94    -1.56    58.2    1
eh1    0.00   5.37    6.58     -0.42   -0.12   -0.33  51.3      1  11.94    -1.50    58.2    1
d2      0.50   5.87    7.04     -0.51   -0.28   -0.33  55.6     1   13.51    -1.64    60.4   1
q1      0.40   6.27    9.72     -6.80   -0.46   -0.59  58.5     2   11.19     6.89    62.2    1
d        0.30   6.57   14.24   -8.26   -0.64   -0.59  59.9      2    7.45     5.59     64.1    0
q2      0.30   6.87   16.35    1.69   -0.75   -0.13  61.0      2    5.62      0.90    66.8     0
d3      10.59  17.46  6.99   -0.80   -2.07   -0.13 159.0     1   22.75    -2.52   177.4   1
q3      0.30   17.76   9.07   -6.58   -2.33   -1.58 161.3     2   19.81    11.64   178.1   1
d        0.30   18.06   13.45  -8.04   -2.80  -1.58 162.8     2   13.45     9.58   179.2   1
q4      0.40   18.46   15.86   2.62   -3.00    0.59 164.3     2    9.74     0.58   181.3    0
d4a    0.90   19.36   11.55   2.17   -2.47    0.59 168.1     2    8.81     0.46   186.9    0
d4b    0.90   20.26    8.05    1.73   -1.94    0.59 173.5     1    8.09     0.33   193.0    0
d4c    0.90   21.15    5.34    1.28   -1.42    0.59 181.3     1    7.61     0.21   199.5    0
d4d    0.90   22.05    3.44    0.84   -0.89    0.59 193.4     1    7.34     0.09   206.5    0
d4e    0.90   22.95    2.33    0.39   -0.36    0.59 211.9     1    7.29    -0.04   213.5    0
d4f     0.90   23.85    2.02    -0.05   0.17    0.59 236.4     1    7.47    -0.16   220.5    0
d4g    0.90   24.75    2.52    -0.50   0.70    0.59 259.8     1    7.86    -0.28   227.2    0
d4h    0.90   25.64    3.81    -0.94   1.22    0.59 276.7     1    8.48    -0.41   233.5    0
d4i     0.90   26.54    5.90    -1.39    1.75    0.59 287.6     1    9.32   -0.53   239.3    0
d4j     0.90   27.44    8.79    -1.83    2.28    0.59 294.8     1   10.38   -0.65   244.6    1
bv1    1.02   28.46   13.04    -2.34   2.88    0.59 300.3     2   10.83    0.23   250.0     1
d5      0.50   28.96   15.50    -2.58   3.17    0.59 302.3     2   10.63    0.18   252.7     1
q5      0.60   29.56   13.15    6.02    2.96   -1.30 304.5     2   14.68    -7.72   255.6    1
d        0.30   29.86    9.79     5.17    2.57   -1.30 306.1     2   19.69    -8.96  256.6     1
q6      0.40   30.26    7.72     0.35    2.30   -0.05 308.8     1   22.70     1.96   257.7    1
d6     10.59   40.85   16.58    -1.19  1.72   -0.05 378.1     2    5.11    -0.29   337.0    0
q7      0.30   41.15   15.20     5.60    1.59   -0.77 379.1     2    6.01    -2.83   340.1    0
d        0.30   41.45   12.03     4.96    1.36   -0.77 380.4     2    7.85    -3.29   342.6    0
q8      0.30   41.75   10.64    -0.10    1.21   -0.22 382.0     2    8.80     0.26   344.7    0
d7      0.50   42.25   10.76    -0.15    1.10   -0.22 384.6     2    8.57     0.20   348.0    0
bv2    1.02   43.26   11.17    -0.25    0.88   -0.22 390.0     2    7.54     0.78   355.1    0
d8      1.38   44.64   12.02    -0.38    0.58   -0.22 396.8     2    5.78     0.49   367.2    0
eh2    0.00   44.64   12.02    -0.41    0.58   -0.22 396.8     2    5.78     0.50   367.2    0
bh2    0.25   44.89   12.22    -0.37    0.53   -0.19 398.0     2    5.55     0.45   369.7    0
eh2    0.00   44.89   12.22    -0.40    0.53   -0.18 398.0     2    5.55     0.46   369.7    0
d8      1.38   46.26   13.50    -0.53    0.28   -0.18 404.1     2    4.70     0.16   385.3    0
Sep2   0.73   46.99  13.39     0.69    0.23    0.06 407.2      2    4.58    -0.00   394.3    0

Extremes ..max: betax[30] =  16.6439; betay[11] =  22.8759; eta[26] =
3.2283
[at el#] ..min: betax[19] =   2.0181; betay[10] =   3.0881; eta[13] = -3.0326
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*1(0845H(0+#(C#4@(-&J#(0+81.=+(12(#I#8>(#/#@#$0(12(0+#(/400&5#
x
* HBT of the Siam Photon Source by Ritthikrai
elemt   lth       sum l     x          x'     etax    psix    x+disp    y           y'     etay      psiy
            (m)      (m)      (cm)   (mrad)   (m)     (deg)    (cm)    (cm)    (mrad)   (m)      (deg)

Sep1    0.87    0.87    0.13     0.21    1.68     7.5    0.13    0.03     0.09    0.00    14.7
d1       4.00    4.87    0.12     0.21    0.07    46.8    0.12    0.05     0.09    0.00    55.6
eh1     0.00    4.87    0.12     0.21    0.07    46.8    0.12    0.05     0.08    0.00    55.6
bh1     0.50    5.37    0.13     0.21   -0.12    51.3    0.13    0.05     0.08    0.00    58.2
eh1      0.00    5.37    0.13    0.21   -0.12    51.3    0.13    0.05     0.08    0.00    58.2
d2       0.50    5.87    0.13     .21    -0.28    55.6    0.13    0.06     0.08    0.00    60.4
q1       0.40    6.27    0.16     1.10   -0.46    58.5    0.16    0.05     0.33    0.00    62.2
d         0.30    6.57    0.19     1.10   -0.64    59.9    0.19    0.04     0.33    0.00    64.1
q2       0.30    6.87    0.20     0.24   -0.75    61.0    0.20    0.04     0.09    0.00    66.8
d3      10.59   17.46  0.13     0.24   -2.07   159.0    0.13   0.08     0.09    0.00   177.4
q3      0.30    17.76    0.15     1.10   -2.33   161.3    0.15   0.07     0.41    0.00   178.1
d        0.30   18.06    0.18     1.10   -2.80   162.8    0.18    0.06     0.41    0.00   179.2
q4      0.40   18.46    0.20     0.35   -3.00   164.3    0.20    0.05     0.06    0.00   181.3
d4a    0.90   19.36    0.17    0.35   -2.47    168.1    0.17    0.05     0.06    0.00   186.9
d4b    0.90   20.26    0.14     0.35   -1.94   173.5    0.14    0.04     0.06    0.00   193.0
d4c    0.90   21.15    0.12     0.35   -1.42   181.3    0.12    0.04     0.06    0.00   199.5
d4d    0.90   22.05    0.09     0.35   -0.89   193.4    0.09    0.04     0.06    0.00   206.5
d4e    0.90   22.95    0.08     0.35   -0.36   211.9    0.08    0.04     0.06    0.00   213.5
d4f     0.90   23.85    0.07     0.35    0.17   236.4    0.07    0.04     0.06    0.00   220.5
d4g    0.90   24.75    0.08     0.35    0.70   259.8    0.08    0.04     0.06    0.00   227.2
d4h    0.90   25.64    0.10     0.35    1.22   276.7    0.10    0.05     0.06    0.00   233.5
d4j     0.90   27.44    0.15     0.35    2.28   294.8    0.15    0.05     0.06    0.00   244.6
bv1    1.02   28.46    0.18     0.35    2.88   300.3    0.18    0.05     0.05    0.15   250.0
d5      0.50   28.96    0.20     0.35    3.17   302.3    0.20    0.05     0.05    0.30   252.7
q5      0.60   29.56    0.18     0.84    2.96   304.5    0.18    0.06     0.32    0.55   255.6
d        0.30   29.86    0.16     0.84    2.57   306.1    0.16    0.07     0.32    0.72   256.6
q6      0.40   30.26    0.14     0.19    2.30   308.8    0.14    0.08     0.07    0.86   257.7
d6      10.59 40.85    0.20     0.19    1.72   378.1    0.20    0.04     0.07    2.26   337.0
q7      0.30   41.15    0.19     0.73    1.59   379.1    0.19    0.04     0.19    2.45   340.1
d        0.30   41.45    0.17     0.73    1.36   380.4    0.17    0.04     0.19    2.79   342.6
q8      0.30   41.75    0.16     0.15    1.21   382.0    0.16    0.05     0.05    2.95   344.7
d7      0.50   42.25    0.16     0.15    1.10   384.6    0.16    0.05     0.05    2.88   348.0
bv2    1.02   43.26    0.17     0.15    0.88   390.0    0.17    0.04     0.07    2.46   355.1
d8     1.38   44.64     0.17     0.15    0.58   396.8    0.17    0.04     0.07    1.52   367.2
eh2    0.00   44.64    0.17     0.16    0.58   396.8    0.17    0.04     0.07    1.52   367.2
bh2    0.25   44.89   0.17     0.15    0.53   398.0    0.17     0.04     0.07    1.35   369.7
eh2    0.00   44.89    0.17     0.15    0.53   398.0    0.17    0.04     0.07    1.35   369.7
d8     1.38   46.26     0.18     0.15    0.28   404.1    0.18    0.03     0.07    0.40   385.3
Sep2   0.73   46.99   0.18     0.17    0.23   407.2    0.18    0.03     0.07   -0.10   394.3

        beta x min  =    2.023      beta y min  =    3.334
        beta x max  =   16.584      beta y max  =   22.751
         eta x min  =   -3.002       eta y min  =   -0.103
         eta x max  =    3.175       eta y max  =    2.946
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)6S(*+#(,#-./0-(12(34/5./40&1$-(218(0+# G0184=#(,&$=(AG*,B(:&0+1.0
(((((((3+81@40&5&0&#-(31@"#$-40&1$(C>(0+#(D81=84@(9!**E3<

?#4@(8&=&%&0> =    3.3373450 t-m
x,y emittance =    0.006726   0.000673 cm-mrad
dp/p =  0.000%

</#@#$0-(12(0+#(/4500&5#
e
1 param   slit     0.0    0.000000    0.000000    0.000000    0.0000    0.0000
  2 d1      drift    0.0    3.500000    0.000000    0.000000    0.0000    0.0000
  3 d2      drift    0.0    0.400000    0.000000    0.000000    0.0000    0.0000
  4 d3      drift    0.0    0.405000    0.000000    0.000000    0.0000    0.0000
  5 d4      drift    0.0    0.600000    0.000000    0.000000    0.0000    0.0000
  6 d5      drift    0.0    1.624000    0.000000    0.000000    0.0000    0.0000
  7 q1      quad   1.2    0.290000    9.198042    0.000000    0.0000    0.0000
  8 q2      quad   2.2    0.290000   -9.573120    0.000000    0.0000    0.0000
  9 q3      quad   3.2    0.290000    8.410067    0.000000    0.0000    0.0000
 10 q4     quad   4.2    0.145000   -6.888579    0.000000    0.0000    0.0000
 11 b1     bend   0.0    0.818778    1.200480    0.000000    0.0000    0.0000
 12 b2     bend   0.0    1.364629    1.200480    0.000000    0.0000    0.0000
 13 dsf    drift    0.0    0.205000    0.000000    0.000000    0.0000    0.0000
 14 dsd   drift    0.0    0.230000    0.000000    0.000000    0.0000    0.0000
 15 sf      sex      5.2    0.000001    0.000000    0.000000    0.0000    0.0000
 16 sd     sex      6.2    0.000001    0.000000    0.000000    0.0000    0.0000

G08.50.8#-(12(0+#(/400&5#
l
  1:     d1        q1        d2        q2        d3        b1        b2
  8:     d4        q3        dsf       sf        d5        sd        dsd
 15:     q4        q4        dsd       sd        d5        sf        dsf
 22:     q3        d4        b2        b1        d3        q2        d2
 29:     q1        d1

F45+&$#(51$-&-0-(12(S("#8&1%-

34/5./40#(0+#("484@#0#8-
g
* STR of Siam Photon Source by Ritthikrai
Matched functions for 4 periods
Total length =   81.299  Total bend =  359.999,   0.000 degrees
betax =  13.3849 meters    alphax =  -0.0000   nu x  =   4.76000
betay =   4.5803 meters     alphay =  -0.0000   nu y  =   2.82000
eta x =  -0.0000 meters      eta' x =  -0.0000     gamtr =  6.83314
eta y =   0.0000 meters      eta' y =   0.0000



!!&

34/5./40#(0+#(I48&1.-("484@#0#8-
ch
* STR of Siam Photon Source by Ritthikrai
        nu x        =    4.760          nu y        =    2.820
        tr gamma    =    6.833      compaction  =  0.02142
        beta x min  =    0.531      beta y min  =    1.561
        beta x max  =   14.300      beta y max  =   19.354
        eta x min  =   -0.000         eta y min  =    0.000
        eta x max  =    1.316         eta y max  =    0.000
        dnux/(dp/p) =   -7.648     dnuy/(dp/p) =   -6.727
        normalized x=   -1.607      normalized y=   -2.386

Space charge integrals: avg beam half width, height = 0.0640, 0.0203 cm.
Synchrotron integrals: I1 =   1.744828 m-1 , I2 =   2.260124 m-1
 I3 =   0.812992 m-2 , I4 =   0.225767 m-1 , I5 =   0.102107 m-1
 I5/(I2-I4)   =   0.050192     I3/(2*I2+I4) =   0.171300
Functions for electron storage rings:
D = 0.09989,          Jx = 0.900,          Je = 2.100
Natural rms x emittance   = 0.073989 pi mm-mrad
Natural rms energy spread =    0.503 MeV
Synchrotron radiation     =   0.031988 MeV/turn
Damping times (sec): Horiz: 0.018847, Vert: 0.016964, Energy: 0.008079

)6T(*+#(,#-./0-(12(34/5./40&1$-(218(0+# G0184=#(,&$=(AG*,B(:&0+
(((((((31@"#$-40&1$(3+81@40&5&0&#-(C>(0+#(D81=84@(9!**E3<

?#4@(8&=&%&0>  =    3.3373450 t-m
x,y emittance =    0.006726   0.000673 cm-mrad
dp/p =  0.000%

</#@#$0-(12(0+#(/4500&5#

  1 param   slit   0.0   0.000000    0.000000    0.000000      0.0000    0.0000
  2 d1       drift  0.0    3.500000    0.000000    0.000000      0.0000    0.0000
  3 d2       drift  0.0    0.400000    0.000000    0.000000      0.0000    0.0000
  4 d3       drift  0.0    0.405000    0.000000    0.000000      0.0000    0.0000
  5 d4       drift  0.0    0.600000    0.000000    0.000000      0.0000    0.0000
  6 d5       drift  0.0    1.624000    0.000000    0.000000      0.0000    0.0000
  7 q1      quad   1.2    0.290000    9.198045    0.000000    0.0000    0.0000
  8 q2      quad   2.2    0.290000   -9.573124    0.000000    0.0000    0.0000
  9 q3      quad   3.2    0.290000    8.410067    0.000000    0.0000    0.0000
 10 q4     quad   4.2    0.145000   -6.888579    0.000000    0.0000    0.0000
 11 b1     bend   0.0    0.818778    1.200480    0.000000    0.0000    0.0000
 12 b2     bend   0.0    1.364629    1.200480    0.000000    0.0000    0.0000
 13 dsf    drift    0.0    0.205000    0.000000    0.000000     0.0000    0.0000
 14 dsd   drift    0.0    0.230000    0.000000    0.000000     0.0000    0.0000
 15 sf    sex  0.0   0.000001 6877662.751800  0.000000     0.0000    0.0000
 16 sd   sex  0.0   0.000001 -10317118.549900 0.000000   0.0000    0.0000
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l
  1:     d1        q1        d2        q2        d3        b1        b2
  8:     d4        q3        dsf       sf        d5        sd        dsd
 15:     q4        q4        dsd       sd        d5        sf        dsf
 22:     q3        d4        b2        b1        d3        q2        d2
 29:     q1        d1

F45+&$#(51$-&-0-(12(S("#8&1%-

*1(54/5./40#(0+#(C#4@("484@#0#8-(P.-0(40(0+#(#$%(12(0+#(C#4@(/&$#
g
* STR of Siam Photon Source by Ritthikrai
Matched functions for 4 periods
Total length =   81.299  Total bend =  359.999,   0.000 degrees
betax =  13.3849 meters    alphax =   0.0000   nu x  =   4.76000
betay =   4.5803 meters     alphay =   0.0000   nu y  =   2.82000
eta x =  -0.0000 meters      eta' x =  -0.0000     gamtr =   6.83314
eta y =   0.0000 meters      eta' y =   0.0000

34/5./40#(0+#(I48&1.-("484@#0#8-
ch
* STR of Siam Photon Source by Ritthikrai
        nu x        =    4.760           nu y        =    2.820
        tr gamma    =    6.833       compaction  =  0.02142
        beta x min  =    0.531       beta y min  =    1.561
        beta x max  =   14.300      beta y max  =   19.354
         eta x min  =   -0.000        eta y min  =    0.000
         eta x max  =    1.316        eta y max  =    0.000
        dnux/(dp/p) =    0.000      dnuy/(dp/p) =   -0.000
        normalized x=    0.000      normalized y=   -0.000

Space charge integrals: avg beam half width, height = 0.0640, 0.0203 cm.
Synchrotron integrals: I1 =   1.744828 m-1 , I2 =   2.260124 m-1
 I3 =   0.812992 m-2 , I4 =   0.225767 m-1 , I5 =   0.102108 m-1
 I5/(I2-I4)   =   0.050192     I3/(2*I2+I4) =   0.171300
Functions for electron storage rings:
D = 0.09989,          Jx = 0.900,          Je = 2.100
Natural rms x emittance   = 0.073989 pi mm-mrad
Natural rms energy spread =    0.503 MeV
Synchrotron radiation     =   0.031988 MeV/turn
Damping times (sec): Horiz: 0.018847, Vert: 0.016964, Energy: 0.008079
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* STR of Siam Photon Source by Ritthikrai
elemt   lth    sum l  betax   alphax   etax     eta'x  psix     betay  alphay    etay   eta'y    psiy
          (m)     (m)      (m)       (rad)     (m)      (rad)   (deg)     (m)       (rad)      (m)  (rad)     (deg)
           0.      0.       13.38     0.00   -0.00   -0.00     0.      4.58      0.00     0.00   0.00     0.
d1     3.50    3.50   14.30    -0.26   -0.00   -0.00    14.7    7.25    -0.76     0.00   0.00    37.4
q1     0.29    3.79   11.37     9.58   -0.00    0.00    15.9    9.61    -7.96    0.00    0.00     39.5
d2     0.40    4.19    5.01     6.31   -0.00     0.00    18.9   17.04   -10.64    0.00   0.00    41.2
q2     0.29    4.48    2.78     1.98   -0.00    0.00     23.6   18.99     4.46    0.00    0.00    42.1
d3     0.41    4.89    1.47     1.26   -0.00    0.00    35.1   15.56     4.01    0.00    0.00    43.5
b1     0.82    5.70    0.55    -0.16    0.12    0.29    99.3    9.73     3.11    0.00     0.00    47.3
b2     1.36    7.07    4.03    -2.18    0.81    0.71   161.4    3.28     1.61    0.00    0.00    61.3
d4     0.60    7.67    7.17    -3.04    1.24    0.71   167.8    1.74     0.95    0.00    0.00    75.8
q3     0.29    7.96    7.39     2.33    1.31   -0.24   170.0    1.60    -0.44    0.00    0.00    86.2
dsf    0.21    8.16    6.47     2.15    1.26   -0.24   171.7    1.81    -0.59    0.00    0.00    93.1
sf      0.00    8.16    6.47     2.15    1.26   -0.24   171.7    1.81    -0.59    0.00    0.00    93.1
d5     1.62    9.79     1.78     0.74    0.87   -0.24   200.3    5.68    -1.80    0.00   0.00   123.5
sd     0.00    9.79     1.78     0.74    0.87   -0.24   200.3    5.68    -1.80    0.00    0.00   123.5
dsd   0.23   10.02    1.48     0.54    0.81   -0.24   208.4    6.55    -1.97    0.00    0.00   125.7
q4     0.15   10.16    1.41    -0.00    0.80   -0.00   214.2    6.84     0.00    0.00    0.00   126.9
q4     0.15   10.31    1.48    -0.54    0.81    0.24   220.0    6.55     1.97    0.00    0.00   128.1
dsd   0.23   10.54    1.78    -0.74    0.87    0.24   228.1    5.68     1.80    0.00    0.00   130.3
sd     0.00   10.54    1.78    -0.74    0.87    0.24   228.1    5.68     1.80    0.00    0.00   130.3
d5    1.62   12.16    6.47    -2.15    1.26    0.24   256.7    1.81     0.59    0.00    0.00   160.7
sf     0.00   12.16    6.47    -2.15    1.26    0.24   256.7    1.81     0.59    0.00    0.00   160.7
dsf   0.21   12.37    7.39    -2.33    1.31    0.24   258.4    1.60     0.44    0.00    0.00   167.6
q3   0.29   12.66     7.17     3.04    1.24   -0.71   260.6    1.74    -0.95    0.00    0.00   178.0
d4   0.60   13.26    4.03     2.18    0.81   -0.71   267.0    3.28    -1.61    0.00    0.00   192.5
b2   1.36   14.62    0.55     0.16    0.12   -0.29   329.1    9.73    -3.11    0.00    0.00   206.5
b1   0.82   15.44    1.47    -1.26   -0.00   -0.00   393.3   15.56    -4.01    0.00   0.00   210.3
d3   0.41   15.84    2.78    -1.98   -0.00   -0.00   404.8   18.99   -4.46    0.00    0.00   211.7
q2   0.29   16.13    5.01    -6.31   -0.00   -0.00   409.5   17.04    10.64    0.00   0.00   212.6
d2   0.40   16.53   11.37    -9.58   -0.00   -0.00   412.5    9.61     7.96    0.00    0.00   214.3
q1   0.29   16.82   14.30     0.26   -0.00   -0.00   413.7    7.25     0.76    0.00    0.00   216.4
d1   3.50   20.32   13.38    -0.00   -0.00   -0.00   428.4    4.58    -0.00    0.00    0.00   253.8
elemt   l  th  s  um l  betax alphax etax eta'x  psix betay alphay etay eta'y
psiy
        (m)   (m)    (m)          (m) (rad)  (deg) (m)         (m)  (rad)  (deg)
        nu x        =    4.760      nu y        =    2.820
        tr gamma    =    6.833      compaction  =  0.02142
        beta x min  =    0.546      beta y min  =    1.600
        beta x max  =   14.300      beta y max  =   18.994
         eta x min  =   -0.000       eta y min  =    0.000
         eta x max  =    1.307       eta y max  =    0.000
.
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* STR of the Siam Photon Source by Ritthikrai

elemt   lth      sum l   betax  alphax etax   eta'x   psix      x   betay   alphay  psiy    y
           (m)      (m)      (m)       (rad)    (m)    (rad)  ( deg)  (mm)  (m)       (rad)   (deg)  (mm)
            0.        0.     13.38   0.00    -0.00   -0.00   0.       1    4.58      0.00     0.      0
d1      3.50     3.50   14.30   -0.26   -0.00   -0.00  14.7   1    7.25     -0.76    37.4   0
q1      0.29    3.79   11.37   9.58   -0.00    0.00     15.9   1    9.61    -7.96    39.5    0
d2     0.40    4.19    5.01     6.31   -0.00    0.00    18.9   1   17.04   -10.64    41.2   0
q2     0.29    4.48    2.78     1.98   -0.00    0.00    23.6    0   18.99     4.46    42.1    0
d3     0.41    4.89    1.47     1.26   -0.00    0.00    35.1    0   15.56     4.01    43.5    0
b1     0.82    5.70    0.55    -0.16    0.12    0.29    99.3    0    9.73     3.11    47.3     0
b2     1.36    7.07    4.03    -2.18    0.81    0.71   161.4   1    3.28     1.61    61.3     0
d4     0.60    7.67    7.17    -3.04    1.24    0.71   167.8   1    1.74     0.95    75.8     0
q3      0.29    7.96    7.39     2.33    1.31   -0.24   170.0   1    1.60    -0.44    86.2    0
dsf     0.21    8.16    6.47     2.15    1.26   -0.24   171.7   1    1.81    -0.59    93.1    0
sf      0.00    8.16    6.47     2.15    1.26   -0.24   171.7    1    1.81    -0.59    93.1    0
d5     1.62    9.79    1.78     0.74    0.87   -0.24   200.3    0    5.68    -1.80   123.5   0
sd      0.00    9.79    1.78     0.74    0.87   -0.24   200.3   0    5.68    -1.80   123.5   0
dsd    0.23   10.02   1.48     0.54    0.81   -0.24   208.4   0    6.55    -1.97   125.7   0
q4      0.15   10.16   1.41    -0.00    0.80   -0.00   214.2   0    6.84     0.00   126.9   0
q4      0.15   10.31   1.48    -0.54    0.81    0.24   220.0   0    6.55     1.97   128.1   0
dsd    0.23   10.54   1.78    -0.74    0.87    0.24   228.1   0    5.68     1.80   130.3   0
sd      0.00   10.54   1.78    -0.74    0.87    0.24   228.1   0    5.68     1.80   130.3   0
d5     1.62   12.16    6.47    -2.15    1.26    0.24   256.7   1    1.81     0.59   160.7   0
sf       0.00   12.16    6.47    -2.15    1.26    0.24   256.7   1    1.81     0.59   160.7   0
dsf     0.21   12.37    7.39    -2.33    1.31    0.24   258.4   1    1.60     0.44   167.6   0
q3     0.29   12.66    7.17     3.04    1.24   -0.71   260.6    1    1.74    -0.95   178.0   0
d4     0.60   13.26    4.03     2.18    0.81   -0.71   267.0    1    3.28    -1.61   192.5   0
b2     1.36   14.62    0.55     0.16    0.12   -0.29   329.1    0    9.73    -3.11   206.5   0
b1     0.82   15.44    1.47    -1.26   -0.00   -0.00   393.3    0   15.56    -4.01   210.3   0
d3     0.41   15.84    2.78    -1.98   -0.00   -0.00   404.8    0   18.99    -4.46   211.7   0
q2     0.29   16.13    5.01   -6.31   -0.00   -0.00   409.5     1   17.04    10.64   212.6   0
d2     0.40   16.53   11.37   -9.58   -0.00   -0.00   412.5    1    9.61     7.96   214.3     0
q1     0.29   16.82   14.30    0.26   -0.00   -0.00   413.7    1    7.25     0.76   216.4     0
d1     3.50  20.32   13.38    -0.00   -0.00   -0.00   428.4    1    4.58    -0.00   253.8     0

Extremes ..max: betax[29] =  14.3018; betay[ 4] =  19.3586; eta[22] =  1.3161
[at el#] ..min: betax[25] =   0.5308; betay[22] =   1.5596; eta[ 2] = -0.0000
                      nux =   4.7600;       nuy =   2.8200
           dnux/(dp/docy) =   0.0000;   dnuy/dp =   0.0000
4L/(mb^2g^3) *  dnux/(dQ) =  -0.0000; dnuy/(dQ) =  -0.0000
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elemt   lth       sum l     x          x'     etax    psix    x+disp    y           y'     etay      psiy
            (m)      (m)      (cm)   (mrad)   (m)     (deg)    (cm)    (cm)    (mrad)   (m)      (deg)
d1       3.50    3.50    0.10     0.07   -0.00    14.7    0.10    0.02    0.04     0.00    37.4
q1       0.29    3.79    0.09     0.74   -0.00    15.9    0.09    0.03     0.21    0.00    39.5
d2       0.40    4.19    0.06     0.74   -0.00    18.9    0.06    0.03     0.21    0.00    41.2
q2       0.29    4.48    0.04     0.34   -0.00    23.6    0.04    0.04     0.09    0.00    42.1
d3       0.41    4.89    0.03     0.34   -0.00    35.1    0.03    0.03     0.09    0.00    43.5
b1       0.82    5.70    0.02     0.36    0.12    99.3    0.02    0.03     0.09    0.00    47.3
b2       1.36    7.07    0.05     0.31    0.81   161.4    0.05    0.01     0.09    0.00    61.3
d4       0.60    7.67    0.07     0.31    1.24   167.8    0.07    0.01     0.09    0.00    75.8
q3       0.29    7.96    0.07     0.24    1.31   170.0    0.07    0.01     0.07    0.00    86.2
dsf      0.21    8.16    0.07     0.24    1.26   171.7    0.07    0.01     0.07    0.00    93.1
sf        0.00    8.16    0.07     0.24    1.26   171.7    0.07    0.01     0.07    0.00    93.1
d5       1.62    9.79    0.03     0.24    0.87   200.3    0.03    0.02     0.07    0.00   123.5
sd       0.00    9.79    0.03     0.24    0.87   200.3    0.03    0.02     0.07    0.00   123.5
dsd    0.23   10.02    0.03     0.24    0.81   208.4    0.03    0.02     0.07    0.00   125.7
q4      0.15   10.16    0.03     0.22    0.80   214.2    0.03    0.02     0.03    0.00   126.9
q4      0.15   10.31    0.03     0.24    0.81   220.0    0.03    0.02     0.07    0.00   128.1
dsd    0.23   10.54    0.03     0.24    0.87   228.1    0.03    0.02     0.07    0.00   130.3
sd      0.00   10.54    0.03     0.24    0.87   228.1    0.03    0.02     0.07    0.00   130.3
d5     1.62   12.16    0.07     0.24    1.26   256.7    0.07    0.01     0.07    0.00   160.7
sf       0.00   12.16    0.07     0.24    1.26   256.7    0.07    0.01     0.07    0.00   160.7
dsf     0.21   12.37    0.07     0.24    1.31   258.4    0.07    0.01     0.07    0.00   167.6
q3     0.29   12.66    0.07     0.31    1.24   260.6    0.07    0.01     0.09    0.00   178.0
d4     0.60   13.26    0.05     0.31    0.81   267.0    0.05    0.01     0.09    0.00   192.5
b2     1.36   14.62    0.02     0.36    0.12   329.1    0.02    0.03     0.09    0.00   206.5
b1     0.82   15.44    0.03     0.34   -0.00   393.3    0.03    0.03     0.09    0.00   210.3
d3     0.41   15.84    0.04     0.34   -0.00   404.8    0.04    0.04     0.09    0.00   211.7
q2     0.29   16.13    0.06     0.74   -0.00   409.5    0.06    0.03     0.21    0.00   212.6
d2     0.40   16.53    0.09     0.74   -0.00   412.5    0.09    0.03     0.21    0.00   214.3
q1     0.29   16.82    0.10     0.07   -0.00   413.7    0.10    0.02     0.04    0.00   216.4
d1     3.50   20.32    0.09     0.07   -0.00   428.4    0.09    0.02     0.04    0.00   253.8

        nu x        =    4.760      nu y        =    2.820
        tr gamma    =    6.833      compaction  =  0.02142
        beta x min  =    0.546      beta y min  =    1.600
        beta x max  =   14.300      beta y max  =   18.994
         eta x min  =   -0.000       eta y min  =    0.000
         eta x max  =    1.307       eta y max  =    0.000
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OPTION(%%,$,Z,VI,AX,X,DE,MO,FI,DIAG,SY,GR,TR,CO,
        NUDP,XXP,ZZP,LDP,XZ,EXZ,DEFQ,DEFD,DEFM,AL
        AJ,AJ2,SX,SXLD,LDSX,AVAR,NLOG,MO2) : mo

Structure as RING(BETA) or TRANSFER LINE(BEAM) (RI/TL) [RI]:
   32
 D1    SD   .35000000E+01
 QF1  QP   .28999999E+00   .27560966E+01
 D2    SD   .40000001E+00
 QD2 QP   .28999999E+00  -.28684850E+01
 D3   SD   .40500000E+00
 B1   DI  .29452431E+00 .27800000E+01  .00000000E+00   .00000000E+00
 B2 DI  .49087384E+00   .27800000E+01  .00000000E+00   .00000000E+00
 D4   SD   .60000002E+00
 QF3  QP   .28999999E+00   .25199873E+01
 D5   SD   .20500000E+00
 SF   SX   .10000000E-05   .10304093E+07
 D6   SD   .16240000E+01
 SD   SX   .10000000E-05  -.15457075E+07
 D7   SD   .23000000E+00
 QD4  QP   .28999999E+00  -.20640895E+01
 D8   SD   .23000000E+00
 D9   SD   .16240000E+01
 D10  SD   .20500000E+00
 QF3  QP   .28999999E+00   .25199873E+01
 D11  SD   .60000002E+00
 B2  DI  .49087384E+00  .27800000E+01  .00000000E+00   .00000000E+00
 B1  DI  .29452431E+00  .27800000E+01  .00000000E+00   .00000000E+00
 D12  SD   .40500000E+00
 QD2  QP   .28999999E+00  -.28684850E+01
 D13  SD   .40000001E+00
 QF1  QP   .28999999E+00   .27560966E+01
 D14  SD   .14890000E+01
 D15  SD   .20109999E+01
 RF   CA   .12000000E+06   .32000000E+02   .10000000E+10
 K1   KI   .00000000E+00   .00000000E+00   .00000000E+00
 NEXT ?:
   121
 D1   QF1  D2   QD2  D3   B1   B2   D4   QF3  D5
 SF   D6   SD   D7   QD4  D8   SD   D9   SF   D10
 QF3  D11  B2   B1   D12  QD2  D13  QF1  D14  RF
 D15  D1   QF1  D2   QD2  D3   B1   B2   D4   QF3
 D5   SF   D6   SD   D7   QD4  D8   SD   D9   SF
 D10  QF3  D11  B2   B1   D12  QD2  D13  QF1  D14
 D15  D1   QF1  D2   QD2  D3   B1   B2   D4   QF3
 D5   SF   D6   SD   D7   QD4  D8   SD   D9   SF
 D10  QF3  D11  B2   B1   D12  QD2  D13  QF1  D14
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 D15  D1   QF1  D2   QD2  D3   B1   B2   D4   QF3
 D5   SF   D6   SD   D7   QD4  D8   SD   D9   SF
 D10  QF3  D11  B2   B1   D12  QD2  D13  QF1  D14
 D15
 NEXT ?:
 NUMBER OF SUPERPERIODS [   1]:
 PARTICLE                 [E ]:
 FIRST OR SECOND ORDER(1 OU 2):
 OPTION   : BETA
 STRUCTURE: E:\The results\strgood.str
    0/ 121
                              FIRST-ORDER MATRIX

   6.280E-02 -1.336E+01  0.000E+00  0.000E+00  7.506E-10  1.245E-06  0.000E+00
   7.456E-02  6.280E-02  0.000E+00  0.000E+00 -1.253E-11 -9.906E-08  0.000E+00
   0.000E+00  0.000E+00  4.258E-01 -4.144E+00  0.000E+00  0.000E+00  0.000E+00
   0.000E+00  0.000E+00  1.975E-01  4.258E-01  0.000E+00  0.000E+00  0.000E+00
  -9.902E-08  1.245E-06  0.000E+00  0.000E+00  1.000E+00  1.741E+00  0.000E+00
   2.737E-11  2.490E-10  0.000E+00  0.000E+00  2.966E-04  1.000E+00  0.000E+00

              MACHINE RADIUS           =          12.939185
              CELL LENGTH                 =          81.299301

            NUX=    .760001               NUZ=    .820000     NUS=***********

 NEXT PAGE ?

 The beam matrix

      1.3385E+01
     -4.4531E-09  7.4711E-02
      0.0000E+00  0.0000E+00  4.5803E+00
      0.0000E+00  0.0000E+00 -1.3013E-08  2.1833E-01
     -2.9413E-10 -9.9247E-08 -5.2709E-15  1.6561E-16  1.3184E-13
     -1.0592E-10  1.9987E-11  2.4016E-17 -5.2465E-18 -2.6549E-17  6.1854E-21

                                 CLOSED ORBIT

      0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00

                             CHROMATIC CLOSED ORBIT

      1.3286E-06  1.0269E-11  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00

                      ALPHAP=  2.142E-02       ETA=  2.142E-02

                           W=  1.000E+09        E0=  5.110E+05

                V/C=  1.000E+00     GAMMA=  1.958E+03
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     0/ 121

      DAMPING     PARTITION                  EMITTANCE
      TIME (s)    NUMBER        INVARIANT    PROJECTION    DP/P=0

 X   1.8893E-02   9.0040E-01   7.3411E-08
 Z   1.7011E-02   1.0000E+00
 S   8.1021E-03   2.0996E+00

 X  -1.7072E-01               -6.6299E-07   6.6299E-07   6.6299E-07
 Z  -3.4233E+29               -6.5383E-05   6.5383E-05   6.5383E-05
 S   0.0000E+00                0.0000E+00   6.9735E-24   6.9735E-24

     COUPLING                  0.0000E+00   9.8618E+01   9.8618E+01

 ENERGY SPREAD                 5.0220E-04
 ENERGY LOSS/TURN (MeV)        3.1900E-02

 I1                            1.7397E+00
 I2                            2.2601E+00
 I3                            8.1300E-01
 I4                            2.2510E-01
 I5                            1.0149E-01
 NEXT PAGE ?

                                   200 HARMONICS

      D      .11621E+03             NUX-   4     .11077E+03     .95317E+00
      G      .15503E+03             NUX-   4     .24520E+03     .15817E+01
      DG     .24349E+03             NUX-   4     .16481E+03     .67685E+00
      F     -.16878E+02           3*NUX-  16    -.13627E+02     .80737E+00
      L     -.70231E+02       NUX+2*NUZ-  12    -.91374E+02     .13010E+01
      H     -.80839E+01       NUX-2*NUZ-   0    -.45813E+02     .56672E+01

                                  BETATRON TUNES

                      NUX=   4.760002               NUZ=   2.820000

                            TUNE SHIFTS WITH AMPLITUDE

             DNUX/(EX/PI)= -.49183E+02     DNUZ/(EX/PI)= -.90670E+02
             DNUX/(EZ/PI)= -.90670E+02     DNUZ/(EZ/PI)= -.19178E+02
 NEXT PAGE ?
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