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30 Years of Infrared Instrumentation at ESO:  

Some Personal Recollections

400 Years of the Telescope

Alan Moorwood1

1  ESO 

This is a brief account of the develop-

ment of infrared instrumentation at ESO 

IURP�WKH�:UVW�VLQJOH�SL[HO�SKRWRPHWHUV��

built in the optically dominated late 

1970s, through the revolution ushered 

in by the development of panoramic 

infrared detectors and the VLT, to a tiny 

glimpse of the 42-metre  E-ELT, whose 

instruments will probably operate pre-

dominantly in the infrared, with the aid 

of adaptive optics. In support of my 

personal memories, I have combed The 

Messenger for facts and include here 

the most accurate timeline I could con-

struct, together with references for 

those who wish to read more, and by 

way of acknowledging some of those 

who contributed to this story.

$@QKX�#@XR�@S�&DMDU@�@MC�+@�2HKK@

When I joined ESO as an Infrared Staff 
 RSQNMNLDQ�HM�&DMDU@�HM�.BSNADQp�����
the infrared (IR) instruments on offer at 

SGD���LDSQD�SDKDRBNOD�NM�+@�2HKK@�VDQD�@�
��l�p§L�MD@Q�(1�OGNSNLDSDQ�EQNL�SGD�
,@W�/K@MBJ�(MRSHSTS�EXQ�1@CHN@RSQNMNLHD�
(MPIfR) in Bonn and the Kapteyn Institute 
��l���§L�OGNSNLDSDQ�EQNL�&QNMHMFDM
�
 KLNRS�RS@SD�NE�SGD�@QS�@S�SGD�SHLD��SGD�
jQRS�V@R�DPTHOODC�VHSG�@�RHMFKD�(M2A�
detector cooled with liquid nitrogen and 
the second with a liquid helium cooled 
FDQL@MHTL�ANKNLDSDQ
�%HKSDQR�G@C�SN�AD�
BG@MFDC�L@MT@KKX�VGHKD�KHRSDMHMF��KHJD� 
@�R@ED�AQD@JDQ��ENQ�SGD�VGDDK�SN�B@SBG�HM�
SGD�CDSDMSR
�#DSDBSNQ�RHFM@KR�VDQD�
 monitored on a strip chart recorder and 
QDBNQCDC�NM��pHMBG�L@FMDSHB�S@ODR
�
 Eyepieces were provided for acquisition 
@MC�FTHCHMF
�.ARDQUHMF�V@R�B@QQHDC�NTS�
C@X�@MC�MHFGS��@R�(�CHRBNUDQDC�SN�LX�BNRS�
VGDM�@V@QCDC�SGQDD�VDDJR�NARDQUHMF� 
HM�NMD�QTM�HM�)TKX��VGDM�HS�HR�@KRN�OQDSSX�
BNKC�@S�MHFGS�HM�SGD���LDSQD�CNLD


(M�SGNRD�C@XR��BGNOOHMF�RDBNMC@QHDR� 
@MC�SGD�RJHKK�@MC�AQ@UDQX�QDPTHQDC�SN�jKK�
cryostats safely with liquid nitrogen  
@MC�KHPTHC�GDKHTL��RSHKK�MNS�D@RX��BK@RRHjDC�
HMEQ@QDC�@RSQNMNLX�@R�@�C@QJ�@QS�SG@S�
most ESO staff doubted would ever catch 
NM
�(M�&DMDU@��GNVDUDQ��OK@MR�@FQDDC� 
by the external Instrumentation Commit�
tee were already afoot for the provision of 

both more advanced IR spectrophotome�
SDQR�ENQ�SGD���
��LDSQD�SDKDRBNOD�@MC� 
@M�TMCDQRHYDC��%�����BGNOOHMF�RDBNMC@QX�
ENQ�ODQENQLHMF�RJX�RTASQ@BSHNM�@S�TO�SN�
��p'Y��OKTR�TOFQ@CDC�HMRSQTLDMS@SHNM�ENQ�
@M�TMRODBHjDC�RL@KKDQ�SDKDRBNOD
� �
 recommendation to follow the new spec�
trophotometers with a medium resolution 
MD@Q�(1�FQ@SHMF�RODBSQNFQ@OG�G@C�@KRN�
ADDM�L@CD�@S�@M�$2.�6NQJRGNO�NM�(MEQ@�
red Astronomy (in which I participated  
on the Swedish island of Utö in June 
������RGNQSKX�ADENQD�S@JHMF�TO�CTSX��@MC�
was later endorsed by the Instrumenta�
SHNM�"NLLHSSDD
� S�SGD�SHLD��SGHR�OQNONR@K�
was received with little enthusiasm by 
LNRS�NE�$2.�R�@RSQNMNLDQR��VGN�VDQD�
@KLNRS�DWBKTRHUDKX�VNQJHMF�@S�UHRHAKD�
wavelengths and had their hearts set on 
@MNSGDQ�KNMF�RKHS�RODBSQNFQ@OG
�,@XAD� 
HS�@KK�VNQJDC�NTS�ENQ�SGD�ADRS��GNVDUDQ��@R�
the ESO Multi Mode Instrument (EMMI) 
was subsequently developed for the ESO 
-DV�3DBGMNKNFX�3DKDRBNOD��-33���VGHBG�
had not even been conceived at that 
SHLD
�3GD�SDKDRBNOD�DMFHMDDQR�@KRN�TRDC�
some questionable language in describ�
ing what they thought about the new IR 
SNO�DMC�@MC�TRHMF�SGD���
��LDSQD�HM�C@X�
SHLD
�-DUDQSGDKDRR��SGD�MD@Q��@MC�LHC�(1�
spectrophotometers (equipped with ~1% 

Figure 1.��+DES�
Installation of the 
jQRS�HMEQ@QDC�
RODBSQNOGNSN�
LDSDQR�@S�SGD�%���
ENBTR�NE�SGD��
��
LDSQD�SDKDRBNOD


Figure 2. (Right)
%����BGNOOHMF�
secondary mirror 
NM�SGD��
��LDSQD�
SDKDRBNOD
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BHQBTK@Q�U@QH@AKD�jKSDQR��VDQD�OQNCTBDC��HM�
@�B@Q@U@M�NM�SGD�"$1-�RHSD�@S�&DMDU@���
HMRS@KKDC��HMUNKUHMF�@�KNS�NE�V@KJHMF�@QNTMC�
NM�SGD�OQHL@QX�LHQQNQ�BNUDQ�KNNJHMF�ENQ�
K@RDQ�AD@LR��@MC�TRDC�HMHSH@KKX�@S�%���VHSG�
a focal plane chopper until the infamous 
%����V@R�QD@CX��RDD�%HFTQDRp�l��
� �RHLH�
K@Q�RXRSDL�V@R�ATHKS�ENQ�SGD����LDSQD�@MC��

K@SDQ��SGD���
��LDSQD��VGHBG�V@R�@KRN�
DPTHOODC�VHSG�@M�%����BGNOOHMF�RDBNMC�
@QX�ATHKS�AX�SGD�,@W�/K@MBJ�(MRSHSTS�EXQ�
 RSQNMNLHD��,/( ��HM�'DHCDKADQF
�(M������
SGD���
��LDSQD�V@R�@KRN�OQNUHCDC�VHSG� 
@�KHMD@Q�RB@MMDC�(1�RODBJKD�CDSDBSNQ�ATHKS�
AX�SGD�.ARDQU@SNHQD�CD�+XNM
� KK�NE�SGDRD�
RXRSDLR�VDQD�OQNCTBSHUD��ATS�DUDMST@KKX�
rendered obsolete following the miracu�
lous development of 2D panoramic IR 
@QQ@X�CDSDBSNQR�HM�SGD�LHC�SN�K@SD�����R


!DENQD�SGD�jQRS�B@LDQ@R�VDQD�jMHRGDC� 
VD�G@C�@KQD@CX�ATHKS�SGD�(12/$"�MD@Q�(1�
BQXNFDMHB�FQ@SHMF�RODBSQNFQ@OG��RGNVM� 
HM�%HFTQDp���VGHBG�V@R�BNMBDHUDC�NM�4SE�
@MC�DPTHOODC�VHSG�@�KHMD@Q�CHNCD�@QQ@X
�

6GDM�HMRS@KKDC�NM�SGD���
��LDSQD�HM�������
HS�V@R�NMD�NE�SGD�jQRS��@MC�BDQS@HMKX�SGD�
K@QFDRS�NE�HSR�SXOD��@MC�SGD�jQRS�DPTHOODC�
with a monolithic array (initially the 
�pWp��p(M2A�"HMBHMM@SH�BG@QFD�HMIDBSHNM�
device (CID) array and later the famous 
��pWp���2@MS@�!@QA@Q@�1DRD@QBG�"DMSDQ�
�2!1"��S@MJ�ATRSDQ�(M2A�@QQ@X�
�(SR�K@QFD�
RHYD�@KRN�OTRGDC�TR�SN�CDUDKNO�HSR�TMHPTD�
BNMSHMTNTR�kNV�KHPTHC�MHSQNFDM�BNNKHMF�
RXRSDL��VGHBG�G@R�HMkTDMBDC�L@MX�RTA�
RDPTDMS�BNNKHMF�RXRSDLR�@S�$2.
�(M������
IRSPEC was transferred to the NTT and 
QDOK@BDC�HM������AX�2.%(��2NM�NE�(2  "�
�
!DENQD�SG@S��$2.�R�jQRS�HL@FDQ�G@C�ADDM�
(1 "��ENQ�SGD���
��LDSQD�SDKDRBNOD��%HF�
TQDp����VGHBG�V@R�@�FNNC�B@LDQ@�@MC�SGD�
jQRS�SN�OQNUHCD�M@QQNVA@MC�HL@FHMF�VHSG�
@�BHQBTK@Q�U@QH@AKD�jKSDQ��"5%�
�#TD�SN�42�
DWONQS�QDRSQHBSHNMR��GNVDUDQ��HS�G@C�SN� 
AD�HMHSH@KKX�DPTHOODC�VHSG�@���pWp��pOHWDK�
'F�"C�3D�@QQ@X�ANMCDC�SN�@�""#�QD@C�
NTS��VGHBG�RNQS�NE�VNQJDC�HM�SGD�SGDQL@K�
(1��ATS�RTEEDQDC�KNV�DEjBHDMBX�CTD�SN�@�
SGQDRGNKC�OQNAKDL�HM�SGD�KNV�A@BJFQNTMC�

Figure 3.�%����HMEQ@QDC�RODBSQNOGNSNLDSDQR�NM�SGD�
�
��LDSQD�SDKDRBNOD
�3GD�QHFGSG@MC�CDV@Q�BNMS@HMR�
@�KHPTHC�RNKHC�MHSQNFDM�BNNKDC�(M2A�CHNCD�ENQ��l��§L�
photometry and the lefthand one a liquid helium 
BNNKDC�ANKNLDSDQ�ENQ��l���§L�OGNSNLDSDQX�SGQNTFG�
AQN@CA@MC�@MC�M@QQNVA@MC�BHQBTK@Q�U@QH@AKD�jKSDQR
�
The support unit contains dichroic mirrors and a 
novel acquisition and guiding system using visible 
and IR TV cameras and a 2D tilting pupil mirror to 
DWOKNQD�SGD�jDKC


Figure 4. IRSPEC used for medium resolution 
�l�p§L�RODBSQNRBNOX�@S�SGD��
��LDSQD�@MC�-33� 
SDKDRBNODR
�(SR�MNUDK�CDRHFM�HMBKTCDR�SGD�TRD�NE�@�
warm bench to support all the optical units that are 
BQXNFDMHB@KKX�BNNKDC�AX�@�BNMSHMTNTR�kNV�NE�KHPTHC�
MHSQNFDM�EQNL�SGD�HMSDQM@K�S@MJ�NM�SGD�QHFGS
�(S�V@R�
@KRN�SGD�jQRS�HMEQ@QDC�RODBSQNFQ@OG�DPTHOODC�VHSG� 
a monolithic infrared array detector � initially a 
�pWp���KHMD@Q�@QQ@X�NE�(M2A�CHNCDR��BNNKDC�AX�KHPTHC�
solid nitrogen in the small copper dewar) and later a 
�#���pWp��p(M2A�@QQ@X��BNNKDC�AX�SGD�jQRS�LDBG@MHB@K�
BKNRDC�BXBKD�BNNKDQ�TRDC�@S�$2.�
�(M�NODQ@SHNM��SGD�
HMRSQTLDMS�V@R�DMBKNRDC�AX�@�CNLD�RG@ODC�BNUDQ�
@MC�DU@BT@SDC


Figure 5. The 
%����(1 "��B@L�
era mounted at 
the MPG/ESO 
�
��LDSQD�SDKD�
RBNOD
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MD@Q�(1
�"NTOKDC�VHSG�ONNQ�BNRLDSHBR��
SGHR�CDSDBSNQ�K@BJDC�ONOTK@QHSX�@MC�V@R�
replaced eventually with an improved 
��pWp��pOHWDK�'F�"C�3D�@QQ@X�@MC�jM@KKX� 
@���pWp��pOHWDK�2!1"�@QQ@X�HM�����
�(M� 
SGD�LD@MSHLD��(1 "��V@R�ATHKS�AX�$2.�
and equipped with a scanning Fabry 
/DQNS�@MC�NMD�NE�SGD�jQRS�NE�SGD�E@LNTR�
1NBJVDKK����pWp����'F�"C�3D�-(",.2��
@QQ@XR�SG@S�VDQD�@�ROHM�NEE�EQNL�SGD�
'TAAKD�2O@BD�3DKDRBNOD�-(",.2�CDUDK�
NOLDMS
�(M�������2.%(�QDOK@BDC�(12/$"�
@S�SGD���
��LDSQD�-33���HS�HR�RSHKK�SGDQD�
@MC�HM�GHFG�CDL@MC�ENQ��l�
�p§L�HL@F�
HMF��ONK@QHLDSQX�@MC�FQHRL�RODBSQNRBNOX�
VHSG�HSR��JpWp�J�'@V@HH��p'F�"C�3D�@QQ@X


/@QSKX�HM�O@Q@KKDK�VHSG�SGD�@ANUD��SGD�
��
��LDSQD�%����ENBTR�V@R�HMBQD@RHMFKX�
TRDC�ENQ�LHC�(1�HL@FHMF�@MC�RODBSQNR�
BNOX��jQRS�VHSG�SGD�N�A@MC����p§L��
3(,,(�B@LDQ@��ATHKS�AX�SGD�"$ �@QNTMC� 
@���pWp��p&@�2H�@QQ@X�DUNKUDC�EQNL�SGD�
RL@KKDQ�NMD�kNVM�NM�SGD�(2.�R@SDKKHSD�@MC��
K@SDQ��3(,,(��CDUDKNODC�AX�SGD�4MHUDQRHSX�
of Jena and ESO and equipped with a 

1@XSGDNM����pWp���p R�2H�@QQ@X
�3GD�%���
ENBTR�NE�SGD���
��LDSQD�V@R�@KRN�TRDC�ENQ�
the pioneering efforts in adaptive optics 
VHSG�".,$�.-�@MC�".,$�.-
� #.-(2�
CDUDKNODC�VHSG�.-$1 ��.ARDQU@SNHQD� 
de Meudon and others which have paved 
SGD�V@X�ENQ�SGD�BTQQDMS�5+3�RXRSDLR


(M�B@RD�HS�G@R�MNS�XDS�ADBNLD�@OO@QDMS�� 
it is worth mentioning here that in striving 
SN�NEEDQ�SGD�ADRS�@U@HK@AKD�CDSDBSNQR��
ESO�s infrared detector group has also 
DUNKUDC�HMSN�@�L@INQ�@RRDS��VGHBG�G@R�
achieved worldwide recognition through 
its fundamental research and characteri�
R@SHNM�VNQJ��ODQENQLDC�HM�@CCHSHNM�SN� 
just providing detector systems (including 
the latest in acquisition electronics/soft�
V@QD�
�!X�OQNUHCHMF�LTBG�@OOQDBH@SDC�
SDBGMHB@K�EDDCA@BJ�HS�G@R�@KRN�DRS@AKHRGDC�
@�ONRHSHUD�VNQJHMF�QDK@SHNMRGHO�VHSG�L@M�
TE@BSTQDQR�NUDQ�SGD�XD@QR��VGHBG�G@R�
resulted in improved detectors with addi�
SHNM@K�ED@STQDR�ENQ�SGD�VGNKD�BNLLTMHSX
�
It has also paid off in ensuring that the 
5+3�G@R�ADDM�DPTHOODC�VHSG�RS@SD�NE�SGD�
art detectors from the start and contin�
ues to be upgraded as new devices 
ADBNLD�@U@HK@AKD
�$2.�HR�MNV�QDRONMRH�
AKD�ENQ�LNRS�NE�SGD�CDSDBSNQ�RXRSDLR�@S��
NQ�OK@MMDC�ENQ��SGD�5+3


3GD�5+3

3GD�5+3�V@R�@�QDUNKTSHNMl�(MEQ@QDC�@QQ@X�
detectors had continued to get bigger  
� requiring even larger optics and hence 

mechanisms and surrounding cryogenic 
RXRSDLR���DUDM�ADENQD�S@JHMF�HMSN�
account the increases needed to adapt 
SN�SGD�K@QFDQ���LDSQD�SDKDRBNODR
�6D�
VDQD�RTCCDMKX�S@KJHMF�@ANTS�HMRSQTLDMSR�
VDHFGHMF�SNMR�Q@SGDQ�SG@M�JF��QNS@SHMF�@S�
the Nasmyth foci and with lots of control 
@MC�CDSDBSNQ�DKDBSQNMHBR��BNLOQDRRNQR��
BNNKHMF�OHODR���XNT�M@LD�HS��VD�G@C�HS
�(S�
turned out we actually had to write down 
SGD�RODBHjB@SHNMR�SN�QDLDLADQ�SGDL�� 
use advanced design and failure mode 
@MC�DEEDBSR�@M@KXRHR�RNESV@QD��G@UD�OQNIDBS�
plans and meetings and even reviews to 
BGDBJ�VGDQD�VD�VDQD
�(S�V@R�NTQ�DPTHU@�
KDMS�NE�- 2 �FNHMF�SN�SGD�,NNM
�

ISAAC (Infrared Spectrometer And Array 
"@LDQ@R��V@R�SGD�jQRS�5+3p(1�HMRSQTLDMS�
@MC�V@R�CDUDKNODC�BNLOKDSDKX�@S�$2.��
along with some of the standards to  
AD�TRDC�HM�K@SDQ�HMRSQTLDMSR
�(SR�HMRS@KK@�
SHNM�NM�43���%HFTQDp���V@R�BG@KKDMFHMF�
under the  pioneering conditions existing 
NM�/@Q@M@K�@S�SG@S�SHLD��LHRRHMF�CNNQR��
VHMCNVR��kNNQR��KNSR�NE�CTRS��DSB�
�-DUDQ�
SGDKDRR��@ESDQ���pXD@QR�@MC�LNQD�SG@M� 
500 refereed papers since the start of 
RBHDMBD�NODQ@SHNMR��@MC�ENKKNVHMF�@�BDQ�
S@HM�@LNTMS�NE�RTQFDQX��HS�QDL@HMR�HM� 
GHFG�CDL@MC�ENQ��l�
�p§L�@MC��
�l�p§L�
HL@FHMF��ONK@QHLDSQX�@MC�RODBSQNRBNOX�

400 Years of the Telescope

Figure 6.�(2  "�@S�SGD�5+3��43��
�3GHR�LTKSHLNCD�
�l�p§L�HL@FDQ�RODBSQNLDSDQ�ONK@QHLDSDQ�ATHKS�AX�
$2.�V@R�SGD�jQRS�HMEQ@QDC�HMRSQTLDMS�HMRS@KKDC�NM�SGD�
5+3�HM������@MC�HR�RSHKK�NODQ@SHNM@K�@MC�HM�GHFG�TRDQ�
CDL@MC
�3GD�ANW�@SS@BGDC�SN�SGD�U@BTTL�UDRRDK�
houses the detector electronics and can be com�
O@QDC�VHSG�SGD�RHYD�NE�SGD�@LOKHjDQR�TRDC�NM�SGD�
D@QKX�OGNSNLDSDQR�HM�%HFTQDp�
�3GD�TMHS�HM�SGD�ENQD�
FQNTMC�HR�SGD�BN�QNS@SNQ�MDDCDC�SN�@UNHC�S@MFKHMF�SGD�
K@QFD�MTLADQ�NE�B@AKDR�@MC�GHFG�OQDRRTQD�'D�GNRDR�
ENQ�SGD�BKNRDC�BXBKD�BNNKDQR��@R�SGD�HMRSQTLDMS�HSRDKE�
QNS@SDR�@S�SGD�-@RLXSG�ENBTR
�.M�HSR�QD@Q�HR�@�CH@�
FQ@L�NE�SGD�NOSHB@K�K@XNTS�HMRHCD�SGD�U@BTTL�UDRRDK


Figure 7.�"1(1$2��K@RS�NE�SGD�jQRS�FDMDQ@SHNM�HMRSQT�
LDMSR�NM�SGD�5+3��43��
�3GD�AK@BJ�ANW�SN�SGD�KDES�
houses the adaptive optics system and the vacuum 
UDRRDK�BNMS@HMR�SGD��l�p§L��1p�p��������BQXNFDMH�
B@KKX�BNNKDC�DBGDKKD�RODBSQNFQ@OG


,NNQVNNC� 
�����8D@QR�NE�(MEQ@QDC�(MRSQTLDMS@SHNM�@S�$2.
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VHSG�HSR�SVN�@QLR�DPTHOODC�VHSG��JpWp�J�
'F�"C�3D�@MC�(M2A�@QQ@XR
�(M�NQCDQ�NE�
installation it was followed by NACO 
(comprising the NAOS adaptive optics 
system developed by a consortium 
�BNLOQHRHMF�.-$1 ��.ARDQU@SNHQD�CD�
/@QHR�@MC�+@ANQ@SNHQD�C� RSQNOGXRHPTD� 
CD�K�.ARDQU@SNHQD�CD�&QDMNAKD��+ .&��
@MC�".-(" ��@�MD@Q�(1�B@LDQ@�RODB�
trometer/polarimeter/coronagraph built  
AX�SGD�,/( �@MC�,@W�/K@MBJ�(MRSHSTS�EXQ�
$WSQ@SDQQDRSQHRBGD�/GXRHJ��,/$����5(2(1�
��l��p§L�HL@FDQ�RODBSQNLDSDQ�ATHKS�AX�@�
BNMRNQSHTL�HMBKTCHMF�SGD�"$ ��*@OSDXM�
(MRSHSTS�@MC� 231.-���2(-%.-(���l�
�p§L�
HMSDFQ@K�jDKC�RODBSQNFQ@OG�ATHKS�AX�,/$�
and fed by an adaptive optics (AO) sys�
SDL�OQNUHCDC�AX�$2.���"1(1$2���l�p§L��
 .�@RRHRSDC��GHFG�QDRNKTSHNM��RODBSQN�
FQ@OG�ATHKS�AX�$2.��RDD�%HFTQDp����' 6*�(�
�VHCD�jDKC��l�
�p§L�B@LDQ@�RGNVM�HM�
%HFTQDp���ATHKS�AX�$2.�@MC�DPTHOODC�VHSG�
ENTQ��JpWp�J�1NBJVDKK��3DKDCXMD�'F�"C�3D�
@QQ@XR�@MC�CDRHFMDC�SN�ADMDjS�HM�ETSTQD�
EQNL�SGD�&QNTMC�+@XDQ� C@OSHUD�.OSHBR�
provided by the Adaptive Optics Facility 
NM�43��
�'DQD�HS�HR�VNQSG�O@TRHMF�SN�
QDLDLADQ�SG@S�SGD�jQRS�(1�HMRSQTLDMSR�
offered by ESO had one pixel at the focus 
NE�@����LDSQD�SDKDRBNOD�VHSG�@M�DEEDBSHUD�
QDRNKTSHNM�NE�@�EDV�@QBRDBNMCR
�- ".�

and SINFONI provide resolutions down to 
SGD�CHEEQ@BSHNM�KHLHS�NE�@M����LDSQD�SDKD�
RBNOD�@MC�' 6*�(�G@R���pLHKKHNM�OHWDKR�
@MC�@�QDRNKTSHNM�]�
�p@QBRDBNMCR�NUDQ� 
@�jDKC�NE�UHDV�NE��
�pWp�
�p@QBLHMTSDR
� 
3GD�5+3(�LNCD�HM�VGHBG�SGD�43R�@MC�SGD�
��
��LDSQD�CH@LDSDQ� 3R�B@M�AD�HMSDQEDQN�
metrically combined also operates in  
SGD�MD@Q��@MC�LHC�(1�VHSG�HSR� ,!$1�
(French/German/Italian consortium) and 
MIDI (German/Dutch/French consortium) 
HMRSQTLDMSR
� KRN��MNS�E@Q�EQNL�SGD�5+3��
SGD�5(23 ���
��LDSQD�HMEQ@QDC�RTQUDX�SDKD�
scope and its VIRCAM camera (which 
CDOKNXR���p�JpWp�Jp@QQ@XR�BNUDQHMF�SGD�
DPTHU@KDMS�NE�@���pWp���@QBLHMTSD�jDKC��
@QD�BTQQDMSKX�ADHMF�BNLLHRRHNMDC


We are also now developing new second 
FDMDQ@SHNM�5+3�(�(1�HMRSQTLDMSR
�1DBDMSKX�
BNLLHRRHNMDC��7�RGNNSDQ�HR�SGD�jQRS�SN�AD�
jMHRGDC�@MC�HR�SGD�jQRS�BNLAHMDC�UHRHAKD�
HMEQ@QDC�HMRSQTLDMS
�!THKS�AX�@M�$2.�KDC�
BNKK@ANQ@SHNM�VHSG�HMRSHSTSDR�HM�#DML@QJ��
-DSGDQK@MCR��(S@KX�@MC�%Q@MBD�HS�CDKHUDQR�
RODBSQ@�BNUDQHMF�SGD�45��UHRHAKD�@MC�(1�
�NTS�SN��
�p§L��RODBSQ@K�Q@MFDR�RHLTKS@�
MDNTRKX��*,.2��LTKSH�NAIDBS��HMSDFQ@K�jDKC��
MD@Q�(1�RODBSQNRBNOX�TRHMF�BQXNFDMHB�
CDOKNX@AKD�OHBJ�NEE�@QLR�ATHKS�AX�@�4*l
&DQL@M�BNMRNQSHTL��@MC�2/'$1$��ADHMF�
CDUDKNODC�VHSG�@�%QDMBG�KDC�BNMRNQSHTL�
in collaboration with ESO and designed 
for exoplanet studies using extreme adap�
SHUD�NOSHBR�@MC�@�U@QHDSX�NE�ONK@QHLDSQHB��
coronographic and differ ential spectro�
scopic high contrast modes; GRAVITY 

(built by a German led consortium for 
K�A@MC�@RSQNLDSQX��@MC�, 3(22$��ATHKS�AX�
@�%QDMBG�KDC�BNMRNQSHTL�ENQ��l��p§L�
HMSDQEDQNLDSQHB�HL@FHMF�@MC�RODBSQNRBNOX�


(MSN�SGD�ETSTQD��SGD�$�$+3

(E�HS�V@R�CHEjBTKS�SN�L@SBG�HMRSQTLDMSR�SN�
���LDSQD�SDKDRBNODR��GNV�@ANTS�FNHMF� 
SN���pLl�(MCDDC�RNLD�NE�SGD�HMRSQTLDMSR�
ADHMF�CDRHFMDC�MNV�@QD�KNNJHMF�OQDSSX�
big and could weigh several tens of tons 
�RDD�%HFTQDp��
�3GDX�VNTKC�G@UD�ADDM�
even larger if it were not for the growing 
L@STQHSX�NE�@C@OSHUD�NOSHBR��VGHBG�VHKK�
@RRHRS�DRRDMSH@KKX�@KK�(1�HMRSQTLDMSR��SGTR�
@KKNVHMF�SGDL�SN�TSHKHRD�DEjBHDMSKX�RL@KK�
OHWDKR�@MC�SGD�GHFG�HMSQHMRHB�RO@SH@K�QDRN�
KTSHNM�NE�SGD�SDKDRBNOD
�$UDM�RN��EDDCHMF�
many millions of pixels with resolutions 
down to a few milliarcseconds could  
also pose its own challenges! It is also 
foreseen that the larger instruments will 
AD�jWDC�QDK@SHUD�SN�FQ@UHSX��SGTR�@UNHCHMF�
SGD�ONSDMSH@K�kDWTQD�OQNAKDLR�E@BDC�AX�
5+3�HMRSQTLDMSR�@S�HSR�QNS@SHMF�-@RLXSG�
ENBH
�,TBG�NE�SGD�BNLOKDWHSX�G@R�@KRN�
LNUDC�SN�SGD�U@QHNTR�k@UNTQR�NE�@C@OSHUD�
optics systems and the laser guide stars 
QDPTHQDC�SN�TRD�SGDL�DEjBHDMSKX
�.UDQ@KK��
GNVDUDQ��SGDRD�ETSTQD�RXRSDLR�KNNJ�Q@SGDQ�
DWNSHB��BNLOKDW�@MC�DWODMRHUD�SN�RNLD�
ANCX�VGN�NARDQUDC�@S�SGD����LDSQD�SDKD�
RBNOD�NM�+@�2HKK@�@QNTMC���pXD@QR�@FNl�

Figure 8.�' 6*�(�NM�SGD�5+3��43��
�3GHR�MD@Q�HMEQ@�
QDC�B@LDQ@�HR�DPTHOODC�VHSG�ENTQ��JpWp�Jp'@V@HH�
�p1NBJVDKK�3DKDCXMD�@QQ@XR
� KSGNTFG�DLOKNXHMF�
LHQQNQ�NOSHBR�SN�HL@FD�HSR�K@QFD��
�pWp�
�p@QBLHMTSD�
jDKC�NE�UHDV�VHSG�L@WHLTL�NOSHB@K�DEjBHDMBX�HS�
appears overly large here due to the artistic choices 
NE�KDMR�@MC�UHDVHMF�@MFKD
�

Figure 9.�.MD�BNMBDOS�ENQ�@�LTKSH�NAIDBS�HMEQ@QDC�
RODBSQNLDSDQ�@S�SGD�$�$+3
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 BJMNVKDCFDLDMSR

(�VNTKC�KHJD�SN�O@QSHBTK@QKX�SG@MJ�+N�6NKSIDQ�ENQ�GHR�
support of the early IR instrumentation develop�
ments when he was Director General and my col�
KD@FTDR�HM�&DMDU@���/HDQN�2@KHM@QH�� MSNM�U@M� 
#HIRRDKCNMJ��!DQM@QC�#DK@AQD�@MC��NM�+@�2HKK@��#@MHDK�
'NERS@CS��SGD�K@SD�6HKKDL�6@LRSDJDQ�@MC�/@SQHBD�
!NTBGDS���ENQ�RNLD�SQTKX�OHNMDDQHMF�DEENQSR
�
Although too many people to name here have sub�
sequently contributed to the development and 

@L@YHMF�FQNVSG�@MC�RNOGHRSHB@SHNM�NE�SGD�(1�OQN�
FQ@LLD�HM�SGD�&@QBGHMF�DQ@��(�VNTKC�@KRN�KHJD�SN� 
RHMFKD�NTS�ENQ�LDMSHNM�)D@M�+NTHR�+HYNM�@MC�&DQS�
%HMFDQ�VGN�G@UD�LDS�LNRS�NE�NTQ�(1�RODBHjB�BQXN�
genic and detector challenges for more than 25 
XD@QR�MNV
�(�VNTKC�@KRN�KHJD�SN�@BJMNVKDCFD�SGD� 
contribution made over the years by several visitor 
instruments that could not be mentioned here for 
K@BJ�NE�RO@BD
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%����BGNOOHMF�RDBNMC@QX�RXRSDL�
  and infrared (spectro)photome�

ters
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Table 1. ESO Infrared Instrument Timeline
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