








“SL-12 RB”) offer a convenient ensemble of objects for which photometric techniques can be developed and tested.
The rocket bodies are bright (11.5 mag in the Z band, or 12 m,), and at least 25 such objects are available within the
longitude range visible from UKIRT to support this study. The SL-12 RB had at least three different versions. The
Blok DM (1974) and Blok DM-2 (1982) were similar in structure and fuel, but differed slightly in length. A third
version (DM-2M) was developed specifically to support sea launches and is similar structurally to the DM-2. This
upper stage was used to insert the payload into GEO from its transfer orbit, and was discarded in GEO without
moving it to a graveyard orbit. The SL-12 RB is large, measuring 3.7 m in diameter and approximately 6.2 m long
(the DM-2 version). Reportedly the stage could impart a rotation rate of up to 1.5 rpm for spacecraft separation,
although observed rotational spin rates of discarded SL-12 rocket bodies are typically significantly faster (5-12 rpm)
[17,18].
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Figure 2. Photograph and Line Drawing of the SL-12 Fourth Stage Rocket Body.

Several authors have published observations and analysis of SL-12 rocket bodies. Researchers at the
Kosmoten Station measured several SL-12 RBs and noted that the light curves are “practically identical” [18].
Reflectance spectra 0.65 to 2.5 micron with the NASA Infrared Telescope Facility (IRTF) have been published by
Abercromby et. al. show the similarities and differences between the SL-12 rocket body and the US Inertia Upper
Stages (IUS) [13]. Most relevant to this study, Cardona et. al. published an extensive survey of BVRI photometric
observations of geosynchronous objects, including 2012-012D and four other SL-12 RBs [19].

This near-IR survey included 55 separate data collections on 24 unique SL-12 RBs that were launched from
1977 to 2012. Examples of both major variants were included in the sample (12 DMs, 12 DM-2s). Figure 3 shows a
typical five-color collection on one of the SL-12 RB in our sample, 1987-109D (SCN 18718), an original Blok DM.
This collection was our original long ZYJHK observing protocol which cycled through each filter over
approximately 39 min. Typical integration times were 5sin Z, Y, J, and H, and 10 s in K2. The longer collection in
the K band is a consequence of our early interest in K band for potential thermal emission. Later collections used a
quicker 15 min sequence.

2 Typical sensitivity of WFCAM is 19.1 (2), 18.7 (YY), 18.1 (J), 17.3 (H), 16.7 (K) in 5 seconds at a SNR of 5.
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http://space.skyrocket.de/doc_stage/blok-d.htm
https://www.capcomespace.net/dossiers/espace_sovietique/lanceurs/lanceurs_D.htm



http://russianforces.org/blog/2012/11/changes_in_russias_early_warni.shtml
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