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'()*+,*&-).&/-0+).-1&

2$3&/-00&4(1&51(5(6+.&!"#$%"$&'($'!&4(1&*7+&)+,*&*8(&9:/0-66&
;<66<()6=&9>&?@>A>BC&-).&9D&?@>ADECF&

'-;+&-6&-&6G151<6+H&&
- &'-00&<66G+.&+-10I&%-1/7=&&
- &J7<*+&5-5+1&.G+&%-I&>E*7&&
- &K5+)&8(1L67(5&$+5*+;M+1&D1.&:&E*7&<)&!-1<6&
- &$+0+/N()&(4&*8(&6/<+)/+&-1+-6&4(1&9:/0-66&;<66<()6&<)&K/*(M+1&

- &5$:+;$&*7+&/-00&4(1&*7+&)+,*&%:/0-66&;<66<()&?>AOE=&4(1&-&0-G)/7&@&>A>PCQ&

RG.S+*&?1-*7+1&-;M<N(G6CH&
- &TAA&;<00<()&+G1(&?2$3&/(6*C&
- &#)6*1G;+)*6&41(;&)-N()-0&65-/+&-S+)/<+6&
- &U5&*(&>AV&4(1+<S)&?)():2G1(5+-)C&5-1N/<5-N()&



3&51(5(6+.&9:/0-66&2$3&;<66<()&

#W23H&6G1X+I&*7+&/(;50+*+&6LI&<)&*(*-0&<)*+)6<*I&-).&5(0-1<6-N()&41(;&DA&YZ[&*(&
\&]Z[&8<*7&*8(&<)6*1G;+)*6&^(<)*0I&(5+1-*+.H&

• &3&5(0-1<;+*1</&<;-S+1&8<*7&-&DF_&;&;<11(1&-/NX+0I&/((0+.&*(&E&`&
-  D>&0-1S+&41+aG+)/I&/7-))+06&8<*7&bcdc&@&AF>_&
-  @DAA&)-11(8&M-).6&8<*7&bcdc&@&AFA>_&

• &3)&-M6(0G*+&65+/*1(:57(*(;+*+1&8<*7&-&_A&/;&;<11(1=&-).&*8(&(5+1-N()&
;(.+6&?bceAF_&YZ[&-).&bceO_&YZ[C=&4(1&*8(&/(;51(;<6+6&M+*8++)&65+/*1-0&
1+6(0GN()&-).&6+)6<NX<*IF&

- &%+-6G1+&*7+&[+1(:0+X+0&(4&;-56&-*&-00&41+aG+)/<+6&
- &3M6(0G*+&/-0<M1-N()&(4&*7+&5(0-1<;+*1</&<;-S+1&()&6LI&.-*-&

#W23H&-&4+8&8+00:<.+)Nf+.&-1+-6&4(1&6/<+)/+&M1+-L*71(GS7&g&-&0+S-/I&6G1X+I&
G6+4G0&4(1&;-)I&6/<+)Nf/&-550</-N()6=&8<*7&-&X+1I&0-1S+&.<6/(X+1I&5(*+)N-0F&



$/<+)/+&/-6+H&87I&!"#$%&h&

•  !1<;(1.<-0&'%R&R:;(.+6=&7<S7&51+/<6<()&'%R&]&?-M6(0G*+QC&-).&2&

•  '%R&65+/*1-0&.<6*(1N()6&
•  *7+1;-0&7<6*(1I=&+)+1SI&+,/7-)S+6&M+*8++)&'%R&-).&;-i+1&
•  1+<()<6-N()=&.+/-I<)S&.-1L:;-i+1&5-1N/0+6=&6;-00&6/-0+&51<;(1.<-0&!?LC&

•  DW&6*1G/*G1+6H&
•  3&/(;50+*+&/+)6G6&(4&S-0-,I&/0G6*+16&?7(*&M-1I()6&-).&;-66&G5&*(&[jDC&
•  '%R&0+)6<)S&?51(^+/*+.&;-66C&
•  ]7+&'#R&-).&.G6*I&S-0-,<+6&?G5&*(&[j\C&k&.G6*=&3Yl6&-).&<)*+150-I=&!?LC&<)&67+006&

•  DW&/(6;</&X+0(/<*I&m(86&

•  300&57-6+6&(4&*7+&S-0-/N/&<)*+16*+00-1&;+.<G;H&&
•  WG6*&?*7+1;-0=&65<))<)S=&6<[+&-).&/7+;</-0&/(;5(6<N()C&
•  '(6;</&1-I6&?6I)/71(*1()&/(;5()+)*6C&
•  Y-6&?)+G*1-0&-).&<()<6+.C=&41++:41++=&-*(;6&-).&;(0+/G0+6=&;(0+/G0-1&/0(G.6=&&
•  %-S)+N/&f+0.&X<-&5(0-1<6-N()&(4&.G6*&?-).&6I)/71(*1()C&



]7+&!"#$%&;<66<()&/()/+5*&

!(0-1<6+.&
"-.<-N()&
#;-S<)S&-).&

$5+/*1(6/(5I&
%<66<()&

http://arxiv.org/abs/1306.2259  



$/-))<)S&6*1-*+SI&
Trajectory  
of spin axis 

Precession 
axis 

! 

" 
Imager 
# 1' beam 

Spectrometer 
# 1.4° beam 

To be optimised: 
! # 45° 
" # 30° 



]7+&5(0-1<;+*1</&<;-S+1&

•  ]7+&5(0-1<;+*1</&<;-S+1&?!#%C&<6&.+6<S)+.&*(&;-5&*7+&4G00&6LI&
M1<S7*)+66&mG/*G-N()6&<)&<)*+)6<*I&-).&5(0-1<6-N()&
- &<)&-6&;-)I&M-).6&-6&5(66<M0+&M+*8++)&DA&YZ[&-).&\&]Z[&&
- &8<*7&*7+&M+6*&5(66<M0+&-)SG0-1&1+6(0GN()&-).&6+)6<NX<*I&

•  '(;51(;<6+&M+*8++)&6+)6<NX<*I&-).&65+/*1-0&1+6(0GN()&
-  _AV&(4&.+*+/*(16&<)&D>&M1(-.:M-).&/7-))+06&8<*7&bcdc&@&AF>_&
-  _AV&(4&*7+&.+*+/*(16&<)&DAA&)-11(8:M-).&/7-))+06&8<*7&bcdc&@&AFA>_&

•  '(;51(;<6+&M+*8++)&6+)6<NX<*I&-).&-)SG0-1&1+6(0GN()&
-  n(1&*7+&;(;+)*=&-)SG0-1&1+6(0GN()&<6&51+4+11+.&?6<)S0+&;(.+&.+*+/*(16&

-*&*7+&.<o1-/N()&0<;<*CF&
-  '-)&M+&1+/()6<.+1+.&4(1&*7+&)-11(8:M-).&.+*+/*(16&?*(&;-5&4-<)*&65+/*1-0&

0<)+6&-*&7<S7&41+aG+)/IC&



]7+&5(0-1<;+*1</&<;-S+1&

Galactic 
emission 

CMB 

SZ 

CIB 



]7+&5(0-1<;+*1</&<;-S+1&

Galactic 
emission 

CIB & 
dusty 
galaxies 



]7+&65+/*1(57(*(;+*+1&

•  ]7+&-M6(0G*+&65+/*1(57(*(;+*+1&?3$!C&<6&.+6<S)+.&M(*7&*(&
- &;+-6G1+&*7+&-M6(0G*+&6LI&+;<66<()&M+*8++)&DA&YZ[&-).&\&]Z[&&
- &6+1X+&-6&-)&-M6(0G*+&():6LI&/-0<M1-*(1&4(1&*7+&!#%&

•  %-<)&<.+-H&/(;50+;+)*-1<*I&
- ]7+&65+/*1(57(*(;+*+1&;+-6G1+6&*7+&0eA&;(.+&
- R(*7&*7+&3$!&-).&*7+&!#%&;+-6G1+&;(.+6&41(;&0eO&*(&0@OAA&?#)*+)6<*IC&
- ]7+&!#%&;+-6G1+6&;(.+6&G5&*(&0@\AAA&(1&;(1+&<)&#)*+)6<*I&-).&!(0-1&

•  '(;51(;<6+&M+*8++)&6+)6<NX<*I&-).&65+/*1-0&1+6(0GN()&
- ]8(&(5+1-N)S&;(.+6H&7<S7&1+6(0GN()&4(1&;-*/7<)S&M-).&8<*7&!#%&?MI&
/(-..<)S&3$!&7<S7:1+6&/7-))+06C&-).&4(1&65+/*1-0&0<)+&6G1X+I=&0(8&1+6(0GN()&
4(1&6+)6<NX<*I&*(&'%RF&



]7+&65+/*1(57(*(;+*+1&

Martin-Puplett FTS 

Three possible configurations, best option TBD: 
•  Full band at both outputs 
•  Half the band at each output 
•  Half the band at each output + dichroic to split the band on two detectors 



'%R&R:;(.+6&
PRISM 

EE 
TT 

BB 

PRISM 
(no binning in l) 

r = 10-2 
r = 10-3 

r = 10-4 



'%R&0+)6<)S&

Nominal: 14 months 

Full: 30 months 

Linear 
Non-linear 
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]7+&G0N;-*+&$p&6G1X+I&

%_AA&e&EqOA
:OD%!&-*&[eE&

]K]39&/0G6*+16&.+*+/*+.H&@&OA\&

]K]39&5+/G0<-1&X+0(/<N+6H&@&-&4+8&OA_&

]K]39&1+0-NX<6N/&$pH&@&-&4+8&OAE&

_r&.+*+/N()6&



'(6;(0(SI&8<*7&$p&/0G6*+16&

Planck CMB + $m%=0 eV 
Planck CMB + $m%=0.06 eV 
Planck cluster counts 

Clusters alone… 
(4 parameter fit) WARNING: illustrative only. 

Our understanding of cluster physics 
will have to be improved to get there! 



'(6;(0(SI&8<*7&$p&/0G6*+16&

WP: WMAP Polarization 
Union2.1: Supernovae 
SNLS: Supernovae (different sample) 

Clusters alone… 
(4 parameter fit) 

WARNING: illustrative only! 
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25 h-1 Mpc 
Planck &CDM  
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In filaments: 
T # 105-107 K 
'gas # 5-200 ( 'gas 

T # 104 K T # 107 K 

More work  
needed… 



Z<S7&1+.67<s&.G6*I&S-0-,<+6&

Detect thousands of strong lenses (case for full sky) 

Use the many frequency bands  
-  to separate dust from CIB (cover all peaks) 
-  to identify the nature of the sources 
-  to measure the total bolometric luminosities 
-  to measure photometric redshifts 
-  to bin the CIB emission in redshift shells 

Dusty galaxies at z = 0.1–7 :  
ARP 220 scaled to LIR = 1012L! 
SMM J2135-0102 (z # 2.3)  
scaled to LIR =  1-3 ( 1013L!   

- Typical LIR = 1013L! type 2 QSO 
- 3C 273 blazar 



'(11+0-N()6&

•  R+*8++)&'#R&;-56&-/1(66&41+aG+)/<+6H&6+5-1-*+&'#R&<)&1+.67<s&67+006=&5G67&
.(8)&*7+&/()4G6<()&0<;<*&

•  '#R&?<)&1+.67<s&67+006C&k&0+)6<)SH&S1(8*7&(4&6*1G/*G1+6&

•  '0G6*+16&?<)&[:t&M<)6C&k&0+)6<)SH&t:%&1+0-N()6&4(1&/0G6*+16&

•  '0G6*+16&k&6(G1/+6&?MI&*I5+6CH&7-0(&5(5G0-N()&?MI&*I5+C&

•  $p&;-5&?-s+1&;-6L<)S&/0G6*+16C&k&'#R&?MI&67+006CH&6(G1/+6&<)&/(6;</&8+M=&7(*&
S-6&<)&S-0-,I&7-0(+6&

•  '%R&k&*1-/+16&(4&;-66H&#$J&

All of this requires statistics: case for a full sky survey. 



]7+&Y-0-/N/&#$%&

•  3&S0(M-0&X<+8&(4&*7+&#$%&k&X-1<(G6&/(;5()+)*6&

•  WG6*&5(0-1<6-N()H&;-5&*7+&S-0-/N/&;-S)+N/&f+0.&?_:OA&-1/6+/&1+6(0GN()C&
•  #)X+6NS-*+&<*6&1(0+&<)&6*-1&4(1;-N()&
•  #)*+150-I&M+*8++)&*G1MG0+)/+=&S1-X<*I=&-).&S-0-/N/&;-S)+N/&f+0.&

•  l-*G1+&(4&.G6*&
•  $<[+6&-).&+;<66<X<*I&(4&S1-<)6&
•  -0<S);+)*&;+/7-)<6;6&
•  /(;5(6<N()&?S1-57<*+&d&6<0</-*+6C&

•  !7I6</-0&-).&/7+;</-0&51(/+66+6&
•  $5+/*1-0&0<)+6&*1-/+&;-i+1&<)&X-1<(G6&57-6+6&
•  9<)+&1-N(&/()6*1-<)6&.+)6<*I&-).&*+;5+1-*G1+&
•  u+0(/<N+6&h&?]R'C&

Shifted line %0+)% 

% %0 



]7+&!"#$%&9+S-/I&
PRISM will provide hundreds of intensity and polarization maps, assembling a legacy archive 
useful for almost all branches of astronomy for decades to come.  Combining low resolution 
spectrometer data and high resolution full-sky polarized maps, PRISM will deliver a full spectro-
polarimetric survey of the complete sky from 50 µm to 1 cm. 

…

… …

60 GHz 

180 GHz 

1200 GHz …

…

…30 GHz 

6000 GHz 

36 GHz 
43 GHz 

90 GHz 
105 GHz 



$I)+1S<+6&
•  '1(66:/(11+0-N()6&d&/(;50+;+)*-1<*I&8<*7&(*7+1&(0;?$@(&

•  2G/0<.&?5(5G0-N()&(4&/0G6*+1&7-0(+6=&0+)6+6&(4&7<S7:[&n#"&S-0-,<+6C&
•  $`3&?/(;50+;+)*-1<*I&<)&41+aG+)/I=&1+<()<6-N()=&1-.<(&6(G1/+6=&)+G*1-0&7I.1(S+)&:&1+.67<s6&(4&

(M^+/*6C&
•  +"K$#]3&?/(;;()&/0G6*+16&-*&[vO=&w:1-I&6*-/L<)S&-*&[jOC&
•  9$$]&

•  n(00(8:G5&8<*7&-).&0-1S+&S1(G).:M-6+.&4-/<0<N+6&,+#%-$)&+A($;?'B+%(&
•  '0G6*+1&6GM6*1G/*G1+6&-*&7<S7&1+6(0GN()&41(;&*7+&S1(G).&
•  39%3H&/(;50+;+)*-1<*I&<)&6/-0+6=&4(00(8:G5&65+/*1-&
•  ''3]H&/0G6*+1&X+0(/<N+6&-).&6GM6*1G/*G1+6=&*+;5+1-*G1+6&?5(<)*+.&g&6G1X+IC&
•  u-0<.-N()&(4&6+5-1-N()&(4&'#R&<)&1+.67<s&67+006&()&5-*/7+6&-*&7<S7&1+6(0GN()&

•  n(00(8:G5&8<*7&(*7+1&65-/+&;<66<()6&
•  w:1-I6&?+FSF&3*7+)-&(1&U$&+aG<X-0+)*C&
•  $p&+o+/*&?+FSF&%<00<;+*1()C&
•  Y-0-/N/&-).&+,*1-S-0-/N/&<)41-1+.&*-1S+*6&?4G*G1+&n#"&<)*+14+1(;+*+1C&

•  !"#$%H&-&X+1I&/(;50+*+&6G1X+I&MI&<*6+04=&g&-)&+)7-)/+1d<;51(X+1&(4&(*7+1&<)6*1G;+)*6&



#6&<*&:$'(#AC$&h&
"  nG00&.+6<S)&6N00&]RWd]R'=&MG*&)(*7<)S&X+1I&/(;50</-*+.&k&)(&.+50(I-M0+&*+0+6/(5+=&)(&

4(1;-N()&m<S7*=&)(&4G*G1<6N/&.+6<S)6=&)(&;(X<)S&5-1*6F&

"  W+*+/*(16&
•  ]+/7)(0(S<+6&+,<6*&-*&]"9&e&_g&
•  311-I6&(4&*7(G6-).6&(4&]2$&.+*+/*(16=&-)*+))-&/(G50<)S=&/7-))+00<[+16&
•  RG<0.&()&!0-)/L&-).&Z+16/7+0&+,5+1<+)/+&g&S1(G).:M-6+.&x&M-00(():M(1)+&+,5F&

"  '(0.&*+0+6/(5+&
•  W+X+0(5+.&4(1&$!#'3&4(1&m<S7*&<)&+-10I&>A6=&.+*-<0+.&/((0<)S&/7-<)&6N00&]RW&

"  $/-)&6*1-*+SI&
•  $<;<0-1&*(&J%3!=&2!#'=&$3%!3l&.+6<S)6&

"  $<;50+&.+50(I-M0+&6/1++)6&g&()+&6(0<.&<))+1&67<+0.&k&]RW&&

"  $;-00&-)/<00-1I&65-/+/1-s&?(5N()-0=&]R'C&
•  W-*-&*1-)6;<66<()&EAg&%M<*d6&?+FSF&Y-<-=&57-6+.&-11-IC&
•  #)&m<S7*&/-0<M1-N()&



J7I&-&65-/+&;<66<()h&
Atmospheric transmission 
and emission 

Systematics 

Complete survey 



#;5-/*&(4&*7+&!"#$%&51(5(6-0&

•  #)&-&8-I=&*7+&!"#$%&87<*+&5-5+1&<6&*7+&67(8/-6+&(4&(G1&6/<+)/+&?'%R&k&
/(6;(0(SI&k&n#"C&
-  ;+-6G1+&*7+&+,*+)*&(4&*7+&/(;;G)<*I&-).&*7+&<)*+1+6*&*7+6+&6/<+)Nf/&(M^+/NX+6&S+)+1-*+&&

?6G55(1*+16&(4&*7+&51(5(6-0C&
-  ;+-6G1+&*7+&6/<+)Nf/&X-0G+&(4&*7+&*(5</6&8+&-.X+1N6+&?*71(GS7&*7+&1+X<+8&51(/+66C&

•  #4&6+0+/*+.=&*7<6&6/<+)/+&/-6+&51(5(6-0&8<00&
-  $N;G0-*+&*7+&)++.&4(1&-551(51<-*+&*+/7)(0(S</-0&.+X+0(5;+)*6&
-  $N;G0-*+&*7+&)++.&4(1&5-*7f).+1&(M6+1X-N()6&
-  $N;G0-*+&*7+(1+N/-0&.+X+0(5;+)*6&*(&/()6(0<.-*+&-).&+,*+).&*7+&6/<+)/+&/-6+&
-  2)/(G1-S+&6*G.+)*6&*(&8(1L&<)&*7<6&f+0.&?8<*7&/0+-1&5+165+/NX+6&-7+-.C&

•  #*&<6&-&S1+-*&(55(1*G)<*I&4(1&*7+&'%R=&4(1&/(6;(0(SI=&-).&4(1&n#"&(M6+1X-N()6F&&



J+&)++.&I(G1&6G55(1*&Q&
If you have not done so yet, please support this 
science case by signing in on the website 

http://www.prism-mission.org  

If you’d like to be involved in the next steps, let us know! 
Questions? ideas? suggestions? Let us know! 


