¢ Brookhaven

National Laboratory
BNL-101576-2014-TECH
RHIC/PG/33;BNL-101576-2013-IR

RHIC Lattice

J. Claus

February 1984

Collider Accelerator Department
Brookhaven National Laboratory

U.S. Department of Energy
USDOE Office of Science (SC)

Notice: This technical note has been authored by employees of Brookhaven Science Associates, LLC under
Contract No.DE-AC02-76CH00016 with the U.S. Department of Energy. The publisher by accepting the technical
note for publication acknowledges that the United States Government retains a non-exclusive, paid-up, irrevocable,
world-wide license to publish or reproduce the published form of this technical note, or allow others to do so, for
United States Government purposes.



DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any
agency thereof, nor any of their employees, nor any of their contractors,
subcontractors, or their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or any
third party’s use or the results of such use of any information, apparatus, product,
or process disclosed, or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service
by trade name, trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof or its contractors or subcontractors.
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.



RHIC LATTICE
—_— el

J. Claus

(BNL, February 22, 1984)

RHIC-PG-33



L attiees )?w- RHUTC

Clauws
Detl
Hahn
f-u_.:s iero

Roasie Faets,

Lu.m:.ho$|.,'('7 Aeteriorates an Ku.ue.tc‘ou ol
tTime cdduete Cntre be o Sc;aﬁfgrtus
\ ,
Lumiuosif\, lc’fe Tl

Tim e averas e luu‘iucﬁt.'f‘y

chee '('iu‘e. ot Ctlme *veraye are .
liwmiteot 67 f'_l\e. r:.;‘ acl e T ey,

Problem: Hows to proviole aoclegual¥e
- T O bor aceeptakle eas\‘Z'

Aot mitTance (s LeTerwmiunac ‘ovt “perTure

e ar fac«.ssiﬁ S¥truclure .

Trawsverse (‘ef-ussc'»; STruetTure C°“3¢'$Y_S

of ares ocmet sertiows. | |
Focuss u.,j Lt arcs AdeTermiuned E\{ e ell leuj‘f"»\
Ctarol Qc‘tq.frm ’;‘\.&5& adv'a.uee/ec.“.

Cell (euji-l‘ asol pkast acl vawe e a.f('eeb'

the [attiee fune?l‘ms, the wtra hean Seat -
‘f'ervi.:) Process cwet the cos¥ cco‘(/erad /7.



T‘\ere(are: S Yu oty ah’((e&au.T (at?iecs,

el oes e Aewel ok atcs«'_y‘s?.
.9) '2’) ,s
~go°, 120°

How do we
Dc’(/trenr humhers ¢{ cg(‘s/arg :

be([ere.u?', plhone ool yances Jeell :

Im',gr"fm.r CongYrarT: ‘/t"" & para me¥er

Se¥ 57 1"‘-- (\oeussv‘j sYrecture,

L ¢ et 'y s ' L
T.Lh&.r"f ele wetios S'Su(ojem.‘ g3 baf#:-j-‘

= %,
3 = 0 rcpresean Sw'..é wlar ywin.T) ‘tb Ive, ovoirol eel
or at least to he pessest '('(‘rou:sa C(“Ic,&l\’.

Cannet avoiol - ,
[tr < /',__‘_ [~ :z.s/AMu)—..imprac‘t.‘ca..)l\,' ;'(e.eok
' r06u55i&sj |
U ke praetically sVeow

,rh - ‘?&'&al [4._ /o-o/ﬁ""ly_,.
- | Coeussiuj

H,ue.ue.r: proton u:o:)ae'l‘e'&u a ¥ r.... 3.4 —>

I/“ = 3l.4,



Q,s'tious Qantl C’ousfra.i;ds.

. | Structure Las to £t fwsiole
CRA 'tuuuq.l_s
_ﬂ Iujee.'h'ou mus?t oceulr yia cm'sfiaj

beow trans ter tunnels

¢xis'{c'uj

3Bl B eams close teqether racally to allow
. wse o( 2w L ua5u¢1 dcsi&us
or at _leas‘r(;_g{‘ Common vVatunu uesse(_s
<4l Dipeles of otif(erest Fiu(S' om Common
Freacotic (or S e FRaHok .

_5_' Side 61 scol e Cou[;‘&ura'tf'ag (™ tia GBA)
Oucr/uuoler' leactys 16 more Cowplex
mserleons, L

| By = 3w (for o =0) T '
X+ o.M ‘ ) o

31{ l/a:r:a.ble. crossc'»é a.u.alc (Oé oA Burcsd)

2L A o(J wotable bLetatrow fre\ueu eies

3l Lnserfious deecowplec frqu- eath other

' Ctenet frona ares,

1,2,8 Essential
& | Soume whaT wegotiable
9 Ve_r7 olese rals e

1,2, 6, 9 | t'asg't&.e.c- jporee a Jery Oél.((t‘ﬁu‘r
olesigm problewm.



(Rgiu.lfs Se fa-i'

Sk cells phase astvanee
o a-[ : RHZeq 9 jo°
: RHIXe? q 710°
RHIeR 2 go°
R XL ’5 | 120"

RHred,2 ¢s o further develon mend a{ K
Fe.a-—'u'.é.'lt'h, s?uuv’ latTice : |
CB.A'—'—-(eusC‘ailc"h’ 5“(&“—7—’ RUIet>TRULE2

The o.,.,u-nu rec'uireu.cuxs Adecreave wivl
™ a.rea..'aiua cell mimber, the Compoatnt
Covut (uercanes witl c'here.%c_'ua cell windg e

Stalus: RHFe L, RHIE S (3 versiows) reacty
(’a.r (wrther work
Hre 1| 2 Versions) needs miner
‘fovcltiuh up
RHIC 4+ (w process.

'RHCCZ.& hos a s‘#roublv as-,mu.ch-‘c oc.'Pp(c
oisYeibulion i the eells.
— lM-&,L.M. l’h = 28.2
iu,a.({p'cc.'c«f uSe @{ available Spaee
Lu'&_lu.r requiret clepole (;‘c.(cts.

3 alffevent imsertioms (or RHZe3



/ NAME
y VERSToN

3 # Cells fAre
4 “Phasa advanse /ce(l
5 e

f aip 5

7 # quactrupoles
8

B/ By (%
& /B (w

)

X/ X (w

n ay, /s Yy
nf, /Iﬁy (w)
{3 E. /;y .

R

/'), "n'e/pe (m)t
s B/ e (w)”

% Hallcell lmﬂ_'“‘ (v)

RHIecl

9
90
9
246
348

4o / 2:0
b6v/ud
27 /'I. Q

15/1.5

%7 /z,sz

-33/- 82

0.007/0“78
o 0384

".7%

RHIC2

//0

22.3 | 15,2

146
396

2..7/2.3

76/76
1.1/0.4

B3é/53/
~95/7¢

0.0,%.”'5
o.04n,

z.//a.o

76/76
- 0/0. 75

448
17. 1/30

15/15
i15¢/s23
-42r/-53 -

|eosgfo.na

RHI €3

(L

9 ©
24.8
336

444
12.1,/3-0

| s0/5.8

/ 5/0.75

zs‘// 34
.33/-.65’

0.04,

14. 81

r.5/+5)| 2.

o.osgé’éj

RHIOG

Ly
120

4o8B
S4o/b3é |

2/2

49.7(s.8
-7 fe. L |

~65/- &

QNG 55
O. o,j,

)86




' )
2% t4d-bo

T xl! 5’3'17; -
’ . - o~
- 1 " il
e
=~
~\ /‘
3 e
] ——— - ’

-4

3288433
\

\p=381-2315

' /

D= §90-33 ‘ \05-7553 ]

CRHIQ Tunme|

_I‘-S'A G‘eome'h-y qu

Cll"QUbu Pereuee 3833 84h4

141605

. T SopmIn e - e .. P
L . L .‘.,-‘L¢.- - -—----'- s - N r . -, o
< = Ry “. T - - -
- .. . — e e



-2 -

OUTER HALF
INSERTION

INNER HALF INS.

ARC

FROM AGS OUTER ARC

RKuse

Fig. 1.1. Topology of FSABEEEE:



ace ' BC2|
Bct b Yl { ¢

Q| \ / Qer |
w T"7><“__" -
Q4 _ vim | R40

/
&
s V !
B W N anisisl LY
/)
- 6 Al Bex
)\~ —

o.m
| Q;-os;a m& }o oY Qo»«/ c'fura«Yc'au
({w NPAYE X |

027@ Bl Be q G709

Alternade (Qpossmne oo
Qm():‘(f‘um/?«'au [arQHIG



Buwip Coip
(B p)

@”‘_ -

2’ ZQ
(Be)

Rav

Lye = 14.80 w

RHULC Reqular Cel Pair

(o2/14 /P4 ©9.43.54)

it

0.0 385 & rod

- 0.1066 a!

o - i//
-a1- I
o - &
—0.“ 1} L 3 1 ) '
~14.04 -0 T -8 [ ;' ;o X
(w

4.8



Q¢ 0]
VSl Lo 7/ /171, A, AV, . &
Z Z f
b{_"’ . xp( Lg] )
5o} ‘ - /115
4o -/
Xp
3o By -a;s‘
- -
B
0} - 0.5
,o o - O. ;
2 [} 1 3 1
-14.881 ~70 -5 o 5 /0 -14.89/¢

RHIC TREJWLAR ARQ cELL (ot/n,/w, o’-l,?-.s'l,)



(ne (or/re/24 09./:,9.5'4)
‘ ’
2t &¢/Bp(Y.) BefBely)
Ql 0.03070 6.03;73
Q2 0.11893 °. 11979
Q3 0. 0.5'906 0. 94 &30
@4 o “-347 °.1rbay
QRS o L3379 ©. /0985
1t ®R6 o0.79440 ©.09166
o3 Qy °.09040 ©.1t905
08 0-0,5554 o 11886
o6 |- Luner Outer
04}
4 G @y Q3 Q.l, BJ
ol+ ™ 7 ‘%d
[ 2|4 // % =\
/ o
° . \ \ ' %ﬂ .
-0, ] § , Bs
Q Q. Qy Qq
-(ﬁ.l'
i 1 N '
u 3o $o 100

RHTC Hm‘( Tusertion

JeiL

M;-] /50 (m)



7fo-
r
pis) A
» = 464,
hebbé.5 RHLC [ NSERTION
(o3/14) 24 ©3.48.64)
Soo~ '3!. A
?
xr»("“)
335 ﬂll:;f
Bx3tto
250 ﬁ:l‘l.q-.
1.0
‘lin
sLs§
| 0‘ ‘\
(;IQL' : ' _‘ =
93 @ @ g\ a, | & &
-M,'-]S - lve -50

Yeo



RHLC LATTICE |
Qeneral Para maters  (02)74/24 o5.4%. 54¢)

C,.‘.rc.m(e.re.uc.c (=) 3833.54%
N ber o{ SextanTs 6
Nw i ber c{ T usertcons ; é
Humber o( cc.lls/ Are /2
Meon Rastins -1 Are (m) 397.23
Deflection u.}h. J)Are (rae) . ©.9324
Are (e.ud.i-k (ne) ' 355. 46
Hq.l‘ ecll l¢~é"l\ (~) 24. 80
A~ v L
Py /,:,” (») ~850.58/7 46
Rv/ prv (w) . 52.58) 7.46
2" / ;” (™) /.88) o.6¢
Ah' / Ak, (“e)rczs) /o0 //oo"-
Tusertion l..‘ru. (_m) ' 223, s»g'
Pn /Py ) 17693/ 8-+
X (0e ) _ ‘ o.
» . -
oy /v ' efe
3 2 '
Pu / Pv (=) 267 o [6b6. 5
O / O 3. 6/32¢4

I 264



JeL U-Ftér'ﬁ.
Comnd wiea FomeFion Autiiees.
The lable Aelonwd fo'um Mo fotan %w el arocehetis lies 7’ frer Connb treest i 8250w
ba¥lieer. Eoel Los a oy’fmm‘ owple frer are a/ bo®, om sweragegactius of
Crevatute E 4 407u. [//m,wa” %M/,,a‘/puho&/é»%/l Feemnsal), Dot 2.
MeFolicnn folnte actvaiee % oo /ccéZ Vie //M:MW/ §V reeTtte <o FOFDOD,
He oép///‘gf,w o AJmmajt@e/%M 2 s &KVQ' We M/?/Zé_/mwéac%
celly, Fhs He ﬂfn-a—i-w)‘c.e —&m%&u’ﬂ/{.aﬂa‘w P Gmot MWQ/W«C&‘%% LA,
Ve wbso a,o?c'mr o Bp takie, /feu/a/ou 2o —s3na Kisn bram M/%% aforeele
//»;a‘m b = gt oo He Looat qu fulol od 7 em SO cy‘ﬂawx.«, oe bt
o plont 495 7, ot 4 o fioin %/&/M%Fﬂ/‘m wtoen bsore e 2875 T
The LasT Lunc 7we/s Meene Llionraelercalies fm 7&2 ' V%“;M” CCHIC 2 GV iee .
A y

H#- T X Lie e B B/B LM ap /B /'a/ Q,o Xp
Cotts (Gofs) (wy  (w) (%) (7] (m) () fgpes) 9 (9 9 ()

12 73.5 4066 iz74. 3oy /spo  3.668 /574 /60 5.8 9.53 /70 089
13 707 4oby /638 3553 1bs 4365 /438 /0 4357 8.82  tys5 ogb
/4 é/ﬂ 4070 /5201 353,85 lébo 506 /3.22 /o0 45. 7 gz l2§5  obs
% 650 4068 ly20 3495 LA5 585 /2w /S0 42.63 e /.08 o0.57

/2. so0  29l.9. JL.8) 2754  3.03 w.7 /oD 5.58 .45 f',,§2~_ﬂ__



—

AN

SN DY

%rau.‘awv ~uqa,oa_h&§ Q""_
Combiue (\uu&)\o'au LXHT e .




