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otal Weight : 14,500 t.

Dverall diameter: 14.60 m /

Dverall |ength :2160m [ SUPERCONDUCTING COIL ‘
agnetic field : 4 Tesla

Particles collide at 4 points around the LHC , Particle detectors sense the parﬁcles Collision and control data ][rom the (li{][erenlz sul)sgs]cems in
the " experiments . [ picture of the CMY detector ). the detector need to be communicated to the outside world.

Backqround :

lnside the LHC two counter propagating beams collide 40 million Hmes every second. Lhe collisions are recorded IJg each 0][ the ][our experimen]ts((le]tecjcors) around the ring : ATLAS , CMS , ALICE . LHCE.
For the first ime in Higl[ Energg PLgsics, Op‘cical [Enks weretmscdionts ]arge scale in the CERN LHC experiments. nleg :
l. inthe Ups’tream direchon: extract raw data ][rom the detector, ][ee(l processing eleclronics sthualed in shielded and'accessible areas.

Il. iIl { ne Downs]tream (lil‘eCIIiOIl: (liSlII‘iLllte C]OCl( an(l COIIIII‘OI (lajta.

P roject Descrip’tion: K S
ACEO[E ° all(l l:l’le WOP]( pacl(age on Opl:iCﬂI {PﬂnsmiSSiOH Sgs{ems aIIOWS us {:O prepﬂre {OI‘ {l'le CLaIIengeS upgra(ling {O a S[HC enViI‘Oﬂmel’l{: Will ]_:)I‘esen{ l:l’le eXperimen{:S al: l:l’le Ievel O{ H CompOﬂel’l{:S an(l SgS{em AI‘Cl'li{eC{uI‘e. E = [ ﬂﬁr&ﬁ

CLa"enges:

The eventual upgrade to Super LHC(S[HC), the alreatlg clna"enging requirements {or the success{ul operation 0{ these opﬁcal links will increase l)g an order 0{ magni]cu(le. The eHec]t this has on the opﬁcal links are :
| Passive Componenjts lransmiltters and receivers): musl be quali][ie(l as radiaton hard.

1. Exis‘dng CMS links require 29 n)ps capacity - Global IP ’cra][][ic (average) 60 TLps(Q 009). Opﬁca] nelwork ’ceclmologies require(l lo handle the increase in bil-rate.

IIl.  Periodic collision O][ parﬁcles requires a very Ligll : snapsllolc ” timing accuracy .

Data is transmitted using OI)HC&I links.

Ra(liaﬁon Assurance . Passive ODHC&I NelfWOI‘l(S:

Lotal Fluence Test

The total ﬂuence lesls are carried oul log a Co"eague in the Opl:oelec’cronics group here al
CERN,an(l require monitoring the characterishics 0][ o o atires lLeg e e S|
SLHC ][Iuences. Pol o P R e e enn et ) P Augus’t 0][ 2009, and a pion
test in August 2010.

Op’tica] ][ilaer Htiess mekworls consisting primarilg 0][ passive components.

Consi(leretl {O ]oe Ifl’le Opﬁcal coun]terpar]t O{ XDS]_, Illl’l{el’l(lle(l I:O (leliver GI?];)S a H"‘m
l?dIlC]WI'(l{il’l {O enc] users.

OLT: Optical Line Terminal

.
\'.
ONU: Optical Network Unit *-I ONUn

ODN; Optical Distribution Network

(eneric PON Architecture

Achievemen{s( To Dale) e
I. Development of a Time Division Multiplexed(IDM) PON [or the distribution e A

Splitter o

0][ Timing,Trigger,ancl COIIIZI‘OI(TTC) signals at ]t}le S[HC : ODN :‘"‘3 f
S‘pecial [eatures: Er_rk _,::: j_,
i. Plxe(l anc] (le’terminisﬁc jitter. \"\\I.

o ,.-—{' oNU2
OLT: Optical Line Terminal Wy
ONU; Optical Network Unit | ONUn
ODN; Optical Distribution Network

Time Division Multiplexed PON

Single Event Upset Test

Carried out to discover the statistics o{ single event upsels in op’cica] recetvers - 1o establish

i

whal ][orward error correction (FEC) scheme needs lo be used to mitigate these errors.

The ][irs’c SEU test was carried out in ]u]g 2010.

SEU Test -

The SEU test was conducted at the low energy proton {Eradiation ][acili’tg alt P SI, using a
63 MV proton beam over two 8 hour irradialion periods. This is the second SEU test that

ll l:) (l Ij l/l ll 1 ! 1 ! (l J ! © B2 @ 5.0Gb/s , 0: ( from Zeroing Scan
as veen performe y I: € group, I: € lI‘Slf S aimm was tO survey as wide a range o €évices as 1o 5 B2.8 5005, 0 rom ataRate scan)
CoO8s. S

©— B2 @ 5.0Gb/s,
—&- B2 @ 5.0Gb/s , 80°
©— B2 @ 5.0Gb/s , 90°

i. Very low jiller:

it Latency montoring capabililiy.

Devices In Beam ]_ine

from Data Rate Sc

1. Design and Simulalions 0][ a Waveleng’cL Diviston Mulﬁplexetl(WDM> PON f |
][Or data read-out at the S[HC . = =m f B
Sbecial [eatures: E—— —:j}‘:_ﬁ
1, TGRS P
ii. Downstream laroa(lcas’cing. S W

ODN: Optical Distribution Network

possiue it T e e S i
The aim 0][ this test is bo s’tu(lg the combined e][][ecjt radiaiton has on the receiver and ils
ampli][ier Iog irra(liaﬁng 3 types 0][ opHcaI recelvers :

I  Reteier: ta single—mode(SM) pLo’tO(liO(le, the ampli][iers(Jtransimpe(lance 0 ;M %"e“gﬂ

ampli{ier(T]A) and ]imi’cing amph{ier(LA) ) were not within the same paclcage o
as the recetver, bul were p]acetl on the lest board and shielded ][rom the beam.
II. GBIIA ROSA : a SM photodiode packaged with a custom built, radiation hard
(by design) TIA.
III. ROSA ::a muIHmO(le(MM) pLo’tO(liO(le pacLagetl with a TIA.

Example Bit Error Rate Curves Waveleng{L Division Mulﬁplexed PON
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